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INTRODUCTION 




The oscilloscopes' key features include: 







models) or 2M (L models) of acquisition memory 





on 





to standard 





Automatic Pass/Faii testing. 

Choice of PCMCIA Memory Card, PCMCIA Hard Disk or DOS 
Floppy mass storage options. 

Vertical resolution up to 11 bits. 

High-resolution display (810 x 696). 

Built-in printer (option). 

ProBus™ Intelligent probe system. 
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it is recommended that the shipment be thoroughly inspected 
Immediately upon delivery to the purchaser. All material in the co n- 
tainer should be checked against the enclosed Packing List. LeCroy 
cannot accept responsibility for shortages in comparison with the 
Packing List unless notified promptly. If the shipment is damaged in 
any way, please contact the Customer Service Department or local 
field office Immediately. 

LeCroy warrants its oscilloscope products to operate within 




eration. 

The purchaser is responsible for transportation and insurance 
charges for the return of products to the servicing facility. LeCroy will 
return all in-warranty products with transportation prepaid. 

This warranty is in lieu of all other warranties, expressed or implied, 
including but not limited to any implied warranty of merchantability, 
fitness, or adequacy for any particular purpose or use. LeCroy shall 
not be liable for any special, Incidental, or consequential damages, 
whether In contract or otherwise. 

Answers to questions concerning installation, calibration, and use of 
LeCroy equipment are available from the Customer Care Center, 
700 Chestnut Ridge Road, Chestnut Ridge, New York 10977-6499, 
U.S.A., tel. (914) 578-6020, and 2, rue du Pr^-de-la-Fontaine, 1217 
Meyrin 1, Geneva, Switzerland, tel. (41) 22/719 21 11, dr your local 
field engineering office. 
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Return shipments should be made prepaid. LeCroy will not accept 
C.O.D. or Collect Return Shipments. Air-freight Is generally recom- 
mended. Wherever possible, the original shipping carton should be 
used. If a substitute carton is used, it should be rigid and be packed 
such that the product is surrounded with a minimum of four inches of 
excelsior or similar shock-absorbing material. In addressing the 
shipment, It is important that the Return Authorization Number be 
displayed on the outside of the container to ensure Its prompt routing 
to the proper department within LeCroy. 
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Each of the oscilloscope's identical input channels is equipped with a 
500 MS/s, 8-bit ADC. This multiple ADC architecture ensures abso- 
lute amplitude and phase correlation, maximum ADC performance 
for multi-channel acquisitions, large record lengths and excellent 
time resolution. In addition, faster sample rates can be achieved by 
combining two or four channels, bringing the sample rate to a maxi- 
mum of 1 GS/s on 2-channei models and 2 GS/s on 4-channel 
models. 

Acquisition memories of up to 2M-points simplify transient capture by 
providing long waveform records that capture wavefonns even. when 
trigger timing or signal speed is uncertain. More acquisition memory 
(up to 4M on 2-channel models, up to 8M on 4-channe! models) can 
be achieved by combining two or four channels. In addition, a special 
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expansion facility magnifies waveforms by up to 20000 times the 
selected timebase speed. 

Repetitive signals can be acquired and stored at a Random Inter- 
leaved Sampling (RIS) rate of lOGS/s. RIS is a high-precision 
digitizing technique that enables measurement of repetitive signals 
to the instrument's full bandwidth, with an effective sampling interval 
of 100 ps and measurement resolution of 10 ps. (See Chapter 8, 
“Timebase + Trigger Capabilities”). 

The digitally-controlled trigger system offers an extensive range of 
trigger capabilities. Front-panel and menu controls allow selection of 
the appropriate trigger function for the signal. 

In the standard trigger mode the front-panel controls are used to se- 
lect and set parameters such as pre- and post-trigger recording, 
sequence and roll modes, in addition to the Auto, Normal and Single 
modes. The trigger source can be any of the Input channels, line or 
external. The coupling is selected from AC, LF REJect, HF REJect, 
HF, and DC, and the slope from positive, negative, and window. 
(See Chapter 8, Timebase Trigger Capabilities). 



The oscilloscope has an automatic calibration fedlity that ensures 
overall vertical accuracy of ± 2% of full scale. Vertical gain and offset 
calibration take place each time the Volts/div is modified. In addition, 
periodic calibration is performed to ensure long term stability at the 
current setting. 
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The large 12.5 x 17.5 cm (9-inches diagonal) screen displays 
waveforms with enhanced resolution and serves as an interactive, 
user-friendly interface via a set of pushbuttons located immediately 
to the right of the CRT. 

The oscilloscope displays up to four waveforms, while simultane- 
ously reporting the parameters controlling signal acquisition. The 
screen also presents internal status and measurement results, as 
well as operational, measurement, and waveform analysis menus. 

A hard copy of the screen is available via the unit's front-panel 
screen-dump button. 

The layout of the front-panel and operation will be very familiar to 
users of analog oscilloscopes. The "analog" feel is emphasized by 
rapid instrument response and the fact that waveforms are pre- 
sented instantly on the high-resolution screen. 
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The oscilloscope has also been designed for remote control opera- 
tion in automated testing and computer-aided measurement 
applications. The entire measurement process, including cursor and 
pulse parameter settings, dynamic modification of front-panel set- 
tings, and display organization, can be controlled via the rear-panel 
GPIB (IEEE-488) and RS-232-C ports. 

Four front-panel setups can be stored and recalled either manually 
or by remote control, thus ensuring rapid front-panel configuration. 
When the power is switched off, the current front-panel setting is 
automatically stored for subsequent recall at the next power-on. 
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The osciiloscope will operate to its specifications if the environment is 
maintained within the following parameters; 

Temperature 5° to 40° C (41° to 104° F) 

Humidity <80% 

Operating category R 

The oscilloscope operates from a 115 V (90 to 132 V) or 220 V (180 
to 250 V) normal power source at 45 Hz to 66 Hz. No voltage selec- 
tion Is required since the instrument automatically adapts to the line 
voltage which is present. 

The instrument operates at line frequencies up to 440 Hz. However, 
the leakage current from phase to ground slightly exceeds the safety 
recommendations for industrial instruments in some countries This 
current reaches 4 mA max. at 250 V/400 Hz. 

The power supply of the oscilloscope is protected against short cir- 
cuits and overload by means of two 6.3/250 V fuses. The fuses are 
located above the mains plug. 

Remove the power cable before changing or inspecting a fuse. Open 
the fuse box by inserting a small screwdriver under the plastic cover 
and prying it open. 



Any use of this instrument in a manner not specified by the 
manufacturer may impair the instrument’s safety protection. 



The oscilloscope has been designed to operate from a single-phase 
power source with one of the current-carrying conductors (neutral 
conductor) at ground (earth) potential. However, operation from 
power sources in which both current-carrying conductors are live with 
respect to ground (such as phase-to-phase on a tri-phase system) is 
also possible, as the oscilloscope is equipped with over-current pro- 
tection for both mains conductors. None of the current-carrying con- 
ductors may exceed 250 V RMS vwth respect to ground potential. 
The oscilloscxDpe is provided \a^ a three-wire electrical cord con- 
taining a three-terminal polarized plug for mains voltage and safety 
ground connection. The plug’s ground terminal is connected directly 
to the frame of the unit. For adequate protection against electrical 
hazard, this plug must be Inserted into a mating outlet containing a 
safety ground contact. 



installation 







INTRODUCTION 



The oscilloscope has not been designed to make direct measure- 
ments on the human body. Users who connect a LeCroy 
oscilloscope directly to a person do so at their own risk. 

Connect the oscilloscope to the power outlet and switch it on by 
pressing the power switch located on the rear panel. After the in- 
strument is switched on, auto-calibration is performed and a test of 
the oscilloscope's ADCs and memories is carried out The full testing 
procedure takes approximately 10 seconds, after which time a dis- 
play will appear on the screen. 
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See front-panel foldout at the beginning of the manual. 

TIMEBASE & TRIGGER CONTROLS allow direct adjustment of 
Trme/Dfv, Trigger Level and Trigger Delay. The AUTOSETUP button 
automatically adjusts the oscilloscope to acquire and display signals 
on the input channels. 



CHANNEL CONTROLS allow selection of displayed traces and ad- 
justment of vertical sensitivity and offset The FIND button 
automatically adjusts the sensitivity and offset to match the input sig- 
nal. 



The MEMORY CARD INTERFACE allows fast and convenient stor- 
age of waveforms and instrument setups. 

ZOOM & MATH CONTROLS allow you to move, define and expand 
a trace. (The SELECT ABCD button is used to select a trace). 



MENU BUTTONS & KNOBS allow easy control of the most sophis- 
ticated tasks. 

CHANNEL INPUTS have selectable input impedance of 50 Q. or 
1 MQ over fie entire sensitivity range. PROBUS"™ probe interface 
supports a wide range of optional probes. 

DISPLAY - High-resolution 9-inch screen. 
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Many of the most commonly used controls can be directly accessed 
using the labelled pushbuttons and rotary knobs on the front panel. 
Activating these controls usually causes an immediate visible action. 
The dark-grey buttons, together with the SHOW STATUS buttons, 
all give access to menus which have similar behavior. These are the 
MENU ENTRY keys. They turn on menus on the right-hand side of 
the display. These menus allow further control of the acquisition, 
processing, and display modes of the instrument. The SHOW 
STATUS button gives access to a series of displays summarizing 
the status of the acquisition, the instrument, and the waveforms. 

Menu buttons which are active have boxes drawn around their 
accompanying texts on the screen. Other texts are for information 
only and the corresponding buttons are not used. There are seven 
menu buttons. The lower two buttons also have associated knobs. 



Printer 

Setup 



Any time a MENU ENTRY key is pressed, the instrument immedi- 
ately displays the current configuration. This menu becomes the new 
primary menu. 

Some of these primary menus have secondary menus under them. 
The heavy outline of the box associated with the button shows that 
there is a hidden menu behind it. Pushing the button will cause the 
appropriate secondary menu to be shown. 

V\rtienever the RETURN button is pressed, the previous primary 
menu is shown. If the current menu is a primary menu then the menu 
will be switched off. 

When the oscilloscope is put under remote control, the REMOTE 
ENABLE menu will be shown. It will contain a button "GO TO 
LOCAL" if this action is allowed. This is the only manual way to turn 
the REMOTE ENABLE menu off. 



f— SET CLOCK— 
FORNflRD ONE 
HOUR (SPRING) 



While most menu buttons modify a selected variable, some perform 
specific actions. In this case, the text which accompanies the button 
is written in all capital letters. 

In most cases, the effect of changing a value in a menu causes the 
appearance of the screen to change because the new value is im- 
mediately used to change the acquisition settings or the processing, 
or for the display to be shown. 
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Many options are controliabie via the menu buttons and knobs. 
When setting up a new configuration, the buttons should be ad- 
justed, starting at the top to allow for the fact that the menu control 
for one primary option may be different from that of another primary 
option. 

Some "single" buttons have one highlighted field among several in 
their associated texts. Pressing the button advances the highlighted 
field. If there is a knob associated with the button, it can also be used 
to navigate among the choices. If only one choice is shown, the but- 
ton will not do anything. 

There are also "double" buttons with one highlighted field. In this 
case, pressing the lower button causes the highlight to go forward 
among the choices whereas pressing the upper button causes the 
highlight to go backward. The arrow at the side of the button's text 
shows how the highlight will move. The arrow is missing if the high- 
light is at the beginning or end of the list of allowed values. 



Fop 

1800 
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hoidoFF 1 
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Some button and knob combinations control the value of a continu- 
ously adjustable variable. The knob is used to set the value of the 
variable, while the button may be used to either choose a highlighted 
field or make a simple change of the value of the variable. 



( — trigger on- 
^ne Field 

— — 
2 diqits 



Other button and knob combinations control tf 
continuously adjustable variables. The knob is u: 
of the variable which is highlighted, while the 
choose which variable is to be highlighted. 



value of several 
i to set the value 
jtton is used to 



GENERAL INSTRUMENT 
RESET 



To reset the Instrument, simultaneously press the AUTO SETUP 
button, the top menu-button, and the RETURN button. The instru- 
ment will revert to its default power-up settings. 



oftne Oscilloscope 







REAL-TIME CLOCK Displays the current date and time provided by a battery-backed 

FIELD (1 ) real-time clock. 

DISPLAYED TRACE LABEL Contains the identity of the displayed trace, its timebase and 

FIELD (2) Volts/div settings, and cursor readings when applicable. Up to four 

traces can be shown simultaneously. 

TRIGGER LEVEL FIELD (3) Contains the trigger level indicator on both sides of the grid, and the 
£4 ground indicator for each channel on the right side of the grid. 
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DISPLAY 



TRIGGER CONFIGURATION 
FIELD (6) 



TRIGGER STATUS FIELD 



' 1 ^ 



Contains the common timebase setting and, for each channel, the 
vertical gain, probe attenuation and coupling. For 4-channel instru- 
ments, the currently selected channel is highlighted. 

Note: The displayed trace field shows the acquisition parameters 
that were set when the trace was captured or processed, whereas 
the acquisition summary indicates the present setting. 

Indicates the trigger delay (arrow symbol) with respect to the left- 
hand edge of the grid. The delay can be adjusted from 0 to 10 divi- 
sions (pre-trigger) or from 0 to -10000 screen divisions (post-trigger). 
Pre-trigger delay appears as an upward arrow at the appropriate po- 
sition In the field. Post-trigger is given as a delay in seconds. 

When the relative-time cursors (two arrow cursors) are active 
(selected in MEASURE menu), this field displays the time interval 
between the two cursors, it also displays the frequency correspond- 
ing to 1/(time interval). 

Displays the trigger source, slope, level and coupling. When appli- 
cable, additional informatbn Is given (hold-off by time or by number 
of events, logic states, etc...). A simple icon gives an overview of the 
trigger conditions. 

This field displays time and frequency relative to cursors; e.g. when 
the absolute-time cursor (cross-hair cursor) is active (selected in 
MEASURE menu), this field displays the time between the cursor 
and the trigger point. 

indicates the trigger re-arming status (AUTO, NORMAL SINGLE 
STOPPED). 

During an acquisition the little box at the left of the re-arming status 
will indicate when an intermediate acquisition occurs. This feature 
helps to monitor the trigger rate before the waveform is recon- 
structed. 

For NORMAL status, a message SLOW TRIGGER may appear in 
the field when needed. 

For slow acquisition, a message SLOW UPDATE appears, remind- 
ing the user that it will take a while before a new waveform will finish. 



















The region just to the left of the trigger status field can contain mes- 
sages showing ttiat lengthy processes, such as FFT calculations or 
screen dumps, are under way. 

GRID (9) Displays traces from the acquisition or reference memoriefe. A dual- 

or quad-grid presentation can also be selected in the display menu 
{see Chapter 18). 

MENU FIELD (10) This field is divided into seven sub-fields with menu buttons and two 

rotary knobs. Each field can display the name of a menu or peribrm 
an operation when the associated menu button is pressed. The 
RETURN button is used to restore the next higher menu level. 

MESSAGE FIELD (11) This field is used to display a variety of messages {warnings, 

indications, titles, etc. . .) that explain the instrument’s current status. 
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Depending on the timebase setting, the following three sampling 
modes are possible: 
e Single Shot 

» Random Interleaved Sampling 
* Roll Mode 

For all timebases for which the single shot mode or roll mode can be 
used, the acquisition memory can be subdivided into user-defined 
segments to give: 

9 Sequence Mode 

Single Shot acquisition is the basic acquisition technique of a digital 
oscilloscope. Other tinhebase modes of the oscilloscope make use of 
this single shot acquisition technique. 

An acquired waveform consists of a series of measured voltage val- 
ues sampled at a uniform rate on the input signal. The acquisition is 
typically stopped at a fixed time after the arrival of a trigger event as 
determined by the trigger delay. The acquisition consists of a single 
series of measured data values associated with one trigger event. 
The time of the trigger event is measured using the timebase dock. 
The horizontal position of a waveform is determined using the trigger 
event as the definition of time 0. Waveform display is also done with 
this definition. Since each channel has its own ADC, the voltage on 
each of the Input channels is sampled and measured at the same in- 
stant. This allows very reliable time measurements between different 
channels. 

Trigger delay can be selected anywhere in a range that allows the 
waveform to be sampled from well before the trigger event up to the 
moment it occurs (100% pretrigger), or at a time starting at the 
equivalent of 10000 divisions (at the current Time/div) after the trig- 
ger. 

For fast timebase settings the maximum single shot sampling rate of 
the ADC's is used; this is 500 MegaSamples per second^. As the 
timebase is slowed down, more and more data samples are used to 
fill the waveform until the maximum memory size of the waveform 
has been reached. For timebases slower than this, the sampling rate 
is decreased while maintaining the number of data samples in the 



^ On one and each channel. Higher sampling rates can be adiieved by combin- 
ing channels. See Appendix A. 
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waveform. Single shot acquisition Is allowed for ail timebase ranges 
slower than 10 ns/div. 



When using slow timebases, sample rate decreases as mentioned 
above, and very short events like glitches can be missed if they oc- 
cur between two samples. To prevent this, a special circuitry - the 
peak detect system - can be switched on, capturing the signal en- 
velope with a resolution of 2.5 ns, without destroying the underlying 
data which is captured simultaneously and on which processing 
{pulse parameters, FFT, averaging) can be performed. 



Segment 1 



Segment 2 



Final acquisition 



RfS ACQUISITION 



Random Interleaved Sampling (RIS) is an acquisition technique that 
allows effective sampling rates higher than the maximum single shot 
sampling rate (500 MS/s)^, and is used on repetitive waveforms with 
a stable trigger. 

The maximum effective sampling rate of 10 GS/s can be achieved 
by acquiring 20 single-shot acquisitions (also called bins) at 
500 MHz, with each bin positioned approximately 0.1 ns after the 
previous one. The process of acquiring 20 bins that satisfy this time 
constraint is random. The relative time between ADC sampling in- 



^ On one and each channel. Higher sampling rates can be achieved by combin- 
ing channels. See Appendix A. 
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constraint is random. The relative time between ADC sampling in- 
stants and the event trigger provides the necessary variation. It is 
measured by the timebase to 10 ps accuracy. 

Typically. 104 trigger events may be needed to complete an acquisi- 
tion, although sometimes many more are needed. These segments 
are interleaved to provide a waveform that covers a time interval that 
is a multiple of the maximum single shot sampling rate. However, the 
real time interval over which the data for the waveform has been 
collected is orders of magnitude longer and depends on the trigger 
rate and the level of interleaving desired. The oscilloscope is capable 
of acquiring approximately 10000 RIS segments per second. 

RIS acquisitions are allowed for timebase settings from 1 ns/div up 
to the point at which a 1 GS/s (1 ns/point) acquisition fills the avail- 
able memory. At slower timebase settings there is no need to use 
the RIS technique. 

RIS acquisitions do not have to be "complete" in order to be useful. A 
RIS acquisition can be stopped manually (STOP) or automatically 
(AUTO). The oscilloscope can treat RIS waveforms with missing 
segments. 



Single shot acquisitions at timebase settings slower than 0.5 s/div 
(10 s/div for 2M records) have a sufficiently low data rate to allow the 
display of the incoming points In real time. The oscilloscope shows 
the incoming data continuously until a trigger event is detected and 
the acquisition is completed. The latest data is used to update a 
trace display that moves from right to left, similar to the output of a 
strip chart recorder. 

Waveform MATH and Parameter calculations are done on the com- 
pleted waveforms. The behavior of the STOP. SNGL, NORM, and 
AUTO buttons is modified when a roll mode acquisitbn is being used 
(see Chapter 9). 



Sequence mode is an alternative to single shot acquisition, and 
provides many unique features. The complete waveform consists of 
a selectable number of fixed-size segments acquired in a single shot 
mode (see Appendix A for the limits). The dead time between the 
trigger events for consecutive segments can be kept to 100 ps as 
opposed to the hundreds of milliseconds usually required between 
consecutive single shot waveforms. Complicated sequences of 
events covering a large time inten/al can be captured with fine details 
if there are uninteresting periods between the events. Time meas- 
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sequence waveform using the full precision of the acquisition time- 
base. Trigger time stamps are given for each of the segments in the 
TEXT & TIMES Status menu. Each individual segment can be dis- 
played using the ZOOM capability or be used as Input to the MATH 
package. For remote operation, sequence mode can be used to take 
full advantage of the high data transmission capability of the oscillo- 
scope by overlapping the transmission of one waveform with the 
acquisition of Its successor. 




trigger . • . trigger . .trigger. . • ' 

segment' 1* ' • segment 2 ■ . • ’ segm'ent 3 



Segment Ilt^e 




since Segment 1 


betyeen Segments 


1) 17-Feb-1995 09 


16:01 






2) 1?-Feb-1995 69 


16:01 


5.999983 ms 




3) I7-Feb-i995 69 


16:0! 


11,999965 ns 


5.999983 ns 




SEQUENCE ACQUISITION EXAMPLE 



In sequence mode the timebase setting is used to determine the ac- 
quisition duration of each segment, which will be 10xT!ME/DIV. The 
timebase setting, the desired number of segments, the maximum 
segment length and the total memory available for the oscilloscope 
model are used to determine the actual number of samples/segment 
and time/point to be used. The display of the complete waveform 
with all of its segments may not entirely fill the screen. 

Sequence mode is normally used to acquire the desired number of 
segments and terminate the waveform acquisition. It can also be 
used to acquire the segments continuously, overwriting the oldest 
ones as necessary. Then a manual STOP order or a timeout condi- 
tion can be used to terminate the waveform acquisition. The 
behavior of the STOP, SNGL, NORM, and AUTO buttons is modi- 
fied when a sequence mode acquisition is being used (see Chapter 
9). To ensure low dead time between segments, button-pushing and 
knob-turning must be avoided during acquisition of sequences. 
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The oscilloscope trigger is used to determine when to stop sampling 
data. The trigger possibilities have been divided into two classes: : 

• EDGE - including; 

- simple threshold triggers on an Input signal 

- LINE signal triggers 

- triggers with hoidoff by time 

- triggers with hoidoff by number of trigger events 

• SS\/IART - including triggers requiring one trigger signal: 

- GLITCH triggers on the pulse width of a trigger signal 

- INTERVAL triggers on the interval between trigger transitions 
~ TV triggers for composite video signals 

- DROPOUT trigger for transitions that cease after a while 

- PATTERN trigger on a logical combination of the state of 
each channel 

and 

- Qualified triggers which trigger on one signal after a transition 
on another signal with possible additional requirements 

To capture rare phenomena such as glitches or spikes, missing bits, 
or intermittent faults, an oscilloscope must be able to trigger on elu- 
sive events. The 9350 series of oscilloscopes offer a variety of 
sophisticated trigger modes. They are based on a counter which can 
be set by one signal and pre-set, to count a specified number of 
events of another signal (1 to 10®), or alternatively to measure time 
intervals up to 20 s. 

A discussion of each of the SMART triggers can be found in Chapter 
1 1 , together with instructions on how to set them up. 

Single Edge triggers are described by a source, coupling, slope, and 
level condition. These same parameters are used to build up the 
SMART triggers. 

Source is selected from: 

- CHI, CH2 (CHS, CH4): the acquisition channel signal condi- 
tioned for the overall voltage gain, coupling, and bandwidth as 
described in Chapters 12 and 1 3. 

- LINE: the line voltage which powers the oscilloscope, . It can be 
used to provide a stable display of signals synchronous with the 
power line. Coupling and level are not relevant for this selection. 
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- EXT: the signal applied to the EXT BNC connector. It can be 
used to trigger the oscilloscope within a range of ± 0 5 V and an 
input impedance of 1 MQ and 50 Q. (Not applicable if external 
clock is selected In timebase menu). 

- EXT/10: the signal applied to the EXT BNC connector. It can be 
used to trigger frie oscilloscope wittiin a range of ± 5 V and an in- 
put impedance of 1 MD and 50 Q. (Not applicable if external 
clock is selected in timebase menu). 

Coupling refers to the type of signal coupling at the input of the trig- 
ger circuit Note that the trigger coupling can be selected 
independently for each of the sources. The DROPOUT and Qualified 
tnggers use these selections. Therefore, a change of trigger source 
rnay also result in a change of the trigger coupling shown. The cou- 
pling choices are: 

- DC: All of the signal's frequency components are coupled to the 
tngger circuit This coupling mode Is used in the case of high- 
frequency bursts, or where the use of AC coupling would shift the 
effective trigger level. 

- AC: Signals are capacitively coupled; DC levels are rejected and 
frequencies below 50 Hz are attenuated. 

- LF REJ: Signals are coupled via a capacitive high-pass filter 
network. DC is rejected and signal frequencies below 50 kHz are 
attenuated. The LF REJ trigger mode is used when stable trig- 
gering on medium to high frequency signals is desired. 

“ Signals are DC coupled to the trigger circuit and a low- 

pass filter network attenuates frequencies above 50 kHz. The HF 
REJ trigger mode is used to trigger on low frequencies. 

- HF: Used for triggering on high-frequency repetitive signals in ex- 
cess of 300 MHz. Maximum trigger rates greater than 500 MHz 
are possible. HF triggering should be used only when needed. It 
will be automatically overridden and set to AC when it is incom- 
patible with other characteristics of the trigger mode. This is the 
case for the SMART triggers. Only one slope is available. It will 
be shown by the trigger symbol. 

Slope selects the direction of the trigger voltage transition to be used 
to generate a trigger event. 

The selected slope is associated with a trigger source in the same 
way as the coupling. 
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Level defines the source voltage at \which the trigger circuit will gen- 
erate an event. The selected level is associated with a trigger source 
in the same way as the coupling. Note that the trigger level is speci- 
fied in volts and is normally unchanged when the vertical gain or 
offeet is modified. 

The amplitude of trigger signals and the range of trigger levels are 
limited as follows: 

- ±5 screen divisions with a channel as trigger source. 

- ± 0. 5 V with EXT as trigger source. 

- ± 5 V with EXT/1 0 as trigger source. 

™ None with LINE as trigger source (zero crossing is used). 

Hoidoff is an additional characteristic of the trigger circuitry. When 
the Hoidoff is OFF, the time between successive trigger events is 
limited only by the input signal, the coupling, and the oscilloscope's 
bandwidth. 

Sometimes a stable display of complex repetitive waveforms can be 
achieved by putting a condition on this time. This hoidoff Is ex- 
pressed either as a time or an event count. The time is measured 
starting at one trigger event, and the next event arriving after this 
time is allowed to trigger the osciiloscxjpe. The event count is the 
number of trigger events to be ignored after one trigger event until 
the next one to be allowed. The choice of which hoidoff mode is to 
be used depends on the application. Often, either one can be used 
to obtain the same result 

It should be noted that the hoidoff is started by potential triggers and 
not at the end of an acquisition. Potential triggers will be accepted if 
the oscilloscope is ready, but will be ignored if the instrument is still 
busy handling the previous trigger event, in fact, the hoidoff ensures 
synchronization between successive real triggers. 
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,OI ® S' 



AUTO 

SETUP 



DELAY 



TIME/DIV 



LEVEL 



TIMEBASE 

SETUP 



TRIGGER 

SETUP 



This button is used to halt the acquisition and can be used in all 
three re-arming modes {AUTO, NORM, SNGL). Pressing the STOP 
button prevents the oscilloscope from acquiring a new signal. 

If the STOP button is pressed while a single-shot acquisition is under 
way, the last acquired signal will be kept. 

If a RIS acquisition has been started, it will be stopped and a partial 
waveform reconstruction will be performed. 

If the acquisition is In the ROLL mode, it will be stopped and the i n- 
complete acquisition data will be shown as if a trigger had occurred. 

For Sequence acquisitions, the timebase will be stopped and ail the 
new segments will be shown. 

In AUTO mode, the oscilloscope automatically displays the signal if 
NO trigger occurs for more than 500 ms. If a trigger occurs within this 
time, the oscilloscope behaves as in NORMal mode. 
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AUTO SETUP 



For the RIS mode, the acquisition will be terminated and shown each 
second, although some needed segments may be missing. 

For the ROLL mode, the oscilloscope samples the input signals con- 
tinuously and indefinitely. The acquisition has no trigger condition but 
can be stopped as desired by the user. 

For Sequence mode, the acquisition will be terminated if the time 
between two consecutive triggers exceeds a selectable timeout (see 
the UTILITIES menu under SPECIAL MODES). The next acquisition 
is then started from segment 1 . 

in this mode the screen is continuously updated as long as a valid 
trigger is present. If no valid trigger is present, the last signal is pre- 
served and the warning "SLOW TRIGGER" is displayed in the 
Trigger Status Field. 

For the ROLL mode, the acquisition is terminated when the last 
needed data after a trigger have been taken. The display is paused, 
showing the entire waveform. After a moment it will go back into the 
roll mode while it waits for the next trigger. 

For the Sequence mode, the acquisition is terminated after the last 
segment is acquired. The next acquisition is started immediately. A 
Sequence WRAP mode in NORMal is the same as in SINGLE. 

In Single Shot mode the instrument waits for one single trigger to 
occur, then displays the signal and stops acquiring. If no signal oc- 
curs, the button can be pressed again to show the signal being 
observed without a trigger. 

When in RIS mode, (selected in TIMEBASE SETUP), the instrument 
will wait for ail the trigger events required to build up ONE signal on 
screen before it stops (this may require as many as 4000 trigger 
events). 

The ROLL mode is the same as single shot except that there is no 
need to push the button a second time to show the signal. 

This button automatically scales the timebase, trigger level, offset, 
and Volts/div to provide a stable display of REPETITIVE signals. 
Auto-setup rules; 

- Auto Setup operates only on channels which are ON. If no chan- 
nels are ON, then Auto Setup will operate on ALL the channels 
and will turn them ail ON. 
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TRIGGER SETUP 



- Signals detected must have an amplitude between 2 mV and 
40 V, a frequency greater than 50 Hz, and a duty cycle greater 
than 0.1%. 

- if signals are detected on several channels, the channel 8ie 
lowest number will determine the selection of the timebase and 
trigger source. 

This knob is used to adjust the pre- or post-trigger delay. 

Pre-trigger adjustment is available from 0 to 100% of the full time- 
scale, in steps of 1%. The pre-trigger delay is illustrated by the verti- 
cal arrow symbol on the bottom of the grid. 

Post-trigger adjustment is available from 0 to 10000 divisions In 0.1 
division increments. The post-trigger-delay value is labelled in sec- 
onds and is located in the Trigger Delay Field on the screen. 

Pressing this button causes the trigger delay to be set to zero, i.e. 
the trigger instant is the left-hand edge of the grid. 

This knob selects the time per division in a 1 -2-5 sequence. The 
time/div setting is displayed in the Acquisition Summary field. 

This knob adjusts the trigger threshold. 

The amplitude of trigger signals and the range of trigger levels is II n> 
ited as follows; 

- ± 5 screen divisions with a channel as trigger source 

- ± 0.5 V with EXT as trigger source 

- ± 5 V with EXT/10 as trigger source 

- Inactive with Line as trigger source 

The trigger sensitivity is better than 1/3rd of a screen division. 

This menu-entry key calls up the 'TIMEBASE SETUP" menu 
described in chapter 10. 

This menu-entry key calls up the 'TRIGGER SETUP" menu 
described in chapter 1 1 . 
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The Timebase Setup menu is used to select: 

- Single-shot or Interleaved (RIS) acquisition 

- External clock 

- Channel pairing and Peak Detect 
-■ Sequence mode 

- The number of segments in sequence mode 

- The maximum record length 

The menu also shows the status of 

- The number of points acquired 

- The sampling rate 

- The total time span 



TIMEBRSE 



Two essential modes of operation may be selected with this menu 
button: 

- Single Shot - the oscilloscope displays data collected during 
successive single-shot acquisitions from the input channels. This 
mode allows captures of non-recurring or very low repetition- 
rate events simultaneously on all the input channels. 

- RIS - the oscilloscope uses a Random Interleaved Sampling 
technique to achieve a higher effective sampling rate than in sin- 
gle-shot mode, provided the input signal is repetitive and the 
trigger is stable. 



•Channei Use- 



Peak-Detect 



Selects channel pairing (see following page). Also controls the peak 
detect mode {see page 8-2). 



-Record up to 
58K 

samples 



Record up to 

Selects the maximum record lengths of the acquisition channels. 
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Channels can be combined to achieve more memory and more 
sampling rate by interleaving the ADCs in time. 

When channels are paired, Channel 1 and Channel 4"* are disabled 
and the maximum sampling rate on Channel 2 and Channel S'* is 
1 GS/s. The maximum record length is also doubled. On 4-channel 
units and on fast timebases it is possible to achieve 2 GS/s by 
means of a special adaptor (PP092) placed on Channel 2 and 
Channel 3. As soon as the PP092 is in place, the oscilloscope inter- 
leaves the four 500 MS/s ADCs and the acquisition memory to 
achieve a maximum sampling rate of 2 GS/s and up to four times the 
initial record length. 




9350/54 



Memory per channel 



Channels used 


Max. sample rate 


9350/54 


9350/54M 


Ail 

Peak Detect OFF 


500 MS/s 


25k 


100k 


All 

Peak Detect ON 


100 MS/s data 
400 MS/s peak 


10k data + 
10k peaks 


50k data + 
50k peaks 


Paired 

Peak Detect OFF 


1 GS/s 


50k 


250k 


Paired + PP092 
Peak Detect OFF 


2 GS/s 


100k 


500k 



9350/54L 





1M data + 
1M peaks 




Peak Detect OFF 



All 

Peak Detect ON 



Paired 

Peak Detect OFF 



Paired + PP092 
Peak Detect OFF 



500 MS/s 



100 MS/s data 
400 MS/s peak 



50k data + 
50k peaks 



250k data + 
250k peaks 



M dianneis active 



All dianneis active 
2.5 ns peak detect 



9350: CHI 
9354: CH2 + CH3 





M channels active 



All channels active 
2.5 ns peak detect 



CH2 + CHS 



4-channel units only 





























































SEQUENCE MODE 



When Sequence is set 
to ON 



1 . If the trigger mode is SINGLE, the oscilloscope fills the segments 
and stops, or if there are not enough trigger events to fill the 
segments, it waits forever unless the STOP trigger mode button 
is pressed. 

2. If the trigger mode is NORM, the oscilloscope fills the segments 
and then, if rrxire trigger events occur, the acquisition is restarted 
from segment 1. 

3. If the trigger mode is AUTO, and if the time between two con- 
secutive triggers exceeds a selectable time-out, the acquisition is 
restarted from segment 1 . 

The time-out can be selected in the UTILITIES menu under 

SPECIAL MODES (Chapter 19). 



When Sequence is set to The segments are filled continuously until the STOP trigger mode 
WRAP button is pressed. The last N segments will be displayed. An alter- 

native way to stop the WRAP sequence is through AUTO mode; if 
the time between two consecutive triggers exceeds a selectable 
time-out, the acquisition will stop. 
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TIMEBRSE 
T/dly .2 MS 

100 ♦ 1600 
sanples at 
5^0 MS/s 
( 2 ns/pt) 
For 2.0 ps 

-Samp 1 i no — 



e ClocK- 



ECL TTL I 
-Channel Use-) 

S 2 

PeaK-Detect 

—Sequence 

160 segnents 
OFF m Mrap 

-Max. segnenti 
2500 



The menu knob is used to select the desired number of segments. 

Max. segment 

Selects via the menu knob/button the maximum record length for 
each segment. 

/Vote: A summary oftfie acquisition conditions is displayed at the top 
of the menu: number of segments, available record length per seg~ 
ment, sampling rate, and timebase setting. 
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Oscilloscopes fitted with the option CKIO allow the user to supply 
clock signals at the External TRIG BNC input which will be used to 
drive the ADCs of the instrument. Additional menu fields allow tfie 
choice of the type of external clock signal and the size of the record 
to be acquired. 



EXTERNRL 

2000000 
samples at 
200000 s/div 



This button is inactive when the external sample clock is being used 
Only single-shot acquisition mode is available. 



Press this button to select the appropriate description of the signal 
applied to the TRIG BNC connector for use as the sample clock. The 
rising edge of the signal is used to clock the ADCs of the oscillo- 
scope. The effective thresholds for sampling the input are; 

. ECL - -1.3 V 
. OV - O.OV 
• TTL - +1.5 V 

« RP (Rear Panel) specifies that the 500 MHz external clock 
connected to the rear panel is to be used as the sample clock. 

The risetime and falltime of the signal should both be less than 
10 ns. 

(Usable only if EXT trigger is not used as the trigger source.) 



•Sample CIocK 
Internal 



-External 



-Sequence- 



•Record- 



Selects the input coupling for the external clock signal. 



This button is used to select Sequence Mode if desired. The knob is 
used to adjust the number of segments. Trigger time stamps are not 
available when the external clock is in use. The AUTO sequence 
timeout feature is not available. The intersegment dead time is no 
longer guaranteed. 



Record 



Use the knob to select the desired number of samples for the single- 
shot acquisition. 



Timebase Setup 
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The time/div is expressed in s/div which should be thought of as 
samples/div. 

The trigger delay is also expressed in samples and can be adjusted 
as usual. 

No attempt is made to measure the time difference between the trig- 
ger and the external clock. Therefore, successive acquisitions of the 
same signal can appear to jitter on the screen. 

The oscilloscope will require a number of pulses (typically 50) before 
it recognizes the external clock signal. The acquisition is halted only 
when the trigger conditions have been satisfied and the appropriate 
number of data points have been accumulated. 

Any adjustment to the time/division knob automatically returns the 
oscilloscope to normal (internal) clock operation. 










(GLITCH) 



Interval 

TV 

Qual iFied 
Dropout 



HOW THE TRIGGER 
MODES OVERLAP 



SETUP SMfiRT 
TRIGGER 



When SMART is selected, the SETUP SMART TRIGGER menu 
button gives access to a lower level menu where a different SMART 
trigger can be chosen. The top button in this menu gives the choice 
of SMART trigger types available. 



CHOOSING THE 
TRIGGER MODE 



TRIGGER SETUP 



The Trigger Setup menu is used to select: 

- The trigger mode 

- The Edge trigger settings 

~ SMART trigger settings that enable triggering on: 

• Glitches 

• Intervals 

® TV signals 

• Edge- or State-qualified events 
« Dropouts 

• Patterns 



Once specified, Trigger Level (i.e. threshold) and Trigger Coupling 
are the only parameters that are passed unchanged from mode to 
mode - and this is done for each trigger source. 



The Trigger Setup menu can be displayed at any time by pushing 
the dark-grey menu-entry key marked TRIGGER SETUP. 



The top menu button allows the choice between EDGE and SMART 
triggers. 



After activating the SMART trigger with the top menu button, all of 
the parameters for the current SMART trigger are shown for modifi- 
cation in the menu. 
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TRIGGER SETUP 



S SMfiRT 



— trigger on- 

D 2 3 4 Ext 

Extl0 Line 



-coupling 1 ~ 
H fiC LFREJ 
HFREJ HF 



lope 



— holdoFP — 

1.61 MS 

OFF OaSl Euts 



The EDGE mode is used to: 

- Select a trigger source 

- Select the coupling for each source 

- Select the slope (positive or negative) 

- Define the hoidoff in time or events 

Edge/SIWART 

Activates either Edge trigger or SMART trigger mode, 
trigger on 

Selects the trigger source in Edge mode, 
coupiing 

Selects the trigger coupling for the current source. . 

slope 

Defines the trigger point to be on either the positive or negative 
slope of the selected source. 



Hoidoff disables the oscilloscope's trigger circuit for a definable pe- 
riod of time or number of events after a trigger event occurs. 

By pressing the hoidoff menu button, hoidoff can be defined as: 

- a period of time 

- a number of events (an event being a change in the input signal 
that satisfies the trigger conditions) 

The menu knob is used to vary the "hoidoff' value. 

Time hoidoff values in the range 1 0 ns - 20 s may be entered. 

Event counts in the range 1-10® are allowed. 
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1 EDGE Trigger Symbols 

■■■1 
1 - !SJ< 


Trigger Symbols are used to allow immediate recogni^on of the 
current trigger conditions. Examples of Edge trigger symbols are 
jiven in ttie following figure. The heavier transitions show where a 
rigger will be generated. 


1 ■■■:■*-( 


_f- \ OC -8.1 V 




Positive Edge 


1 'T| 

i: 


-y-LTLr-lJ 1 LFREJ-0.1V 
HoldoFF 424 ps 


j j 


Negative Edge with Holdoff 


1 , 


\ — Line 


1 > 


Line 
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EDGE TRIGGER SYMBOLS 
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TRIGGER SETUP 



SMfiRT 



Edge 
(GLITCH) 



SETUP SMRRT 
TRIGGER 



—trigger Dn-i 

fl 2 3 4 

Ext __^xtl^ 

^coupling 1* 

RC 

LFREJ HFREJ 



-at end oF- 
pulse 



fUidth < - 
7.5 ns 
OFF B 



-& yidth >- 
2.5 ns 
OFF M 



The following describes the SMART trigger setup menu (called up 
by pressing the SETUP SMART TRIGGER menu button). 

After activating the SMART trigger with the top menu button, all of 
the parameters for the current SMART trigger are shown for modifi- 
cation in the menu. 

The SETUP SMART TRIGGER menu button gives access to a 
lower level menu where a different SMART trigger can be chosen. 
The top button in this menu gives the choice of SMART trigger types 
available (see following pages). 
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The GLITCH trigger tests the pulse width - at the trigger level - of 
the input signal. It is mainly used to trigger on glitches (fast transi- 
tions) that may occur in a signal under test. 



Trigger on positive pulse width < T 



Trigger 

threshold 



trigger here 

T Trigger on positive pulse width > T 



trigger here 

PULSE WIDTH TRIGGERS 



This trigger generates an event at the end of a pulse that satisfies 
the desired limits on its width. Both negative and positive pulses can 
be used. The width limits can be chosen as smaller or greater than a 
given value, within a time window, or outside a time window. 

This feature offers a wide range of capabilities for application fields 
as diverse as digital and analog electronic development, ATE, EMI, 
telecommunications, and magnetic media studies. Catching elusive 
rare glitches becomes very easy. In digital electronics, where the cir- 
cuit under test normally uses an internal clock, a glitch can be 
theoretically defined as any pulse with a width smaller than the clock 
period (or half period). 

In a broader sense, a glitch can be defined as a pulse much faster 
than the waveform under obsen/ation. 

Widths with 2.5 ns resolution starting at a minimum value of 2.5 ns 
can be selected. For recurrent glitches, the oscilloscope's random 
interleaved sampling mode allows glitch visualizatton with an 
equivalent sampling rate of up to 10 GS/s, i.e. one sample point 
every 100 ps. 
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SMART TRIGGER 



Interval 

TV 

QualiPied 

Dropout 

— trigger on-i 
D 2 3 4 Ext 
Extl0 Pattern 

-coupling 1 — 

LFREJ HFREJ 
— attend oF — 

pulse 

— yidth < 1 

12.5 ns 
OFF II 

-S yidth > — 

2.5 ns 



Select GLITCH trigger, 
trigger on 

Selects the source of the GLITCH trigger. 

coupling 

Selects the coupling of the GLITCH trigger. 



Defines the test on either positive or negative pulses. 



Trigger if the pulse is smaller than the value defined in that field. The 
value can be adjusted with the menu knob associated vwth the field. 
The test can be turned on or off by pressing the menu button, and 
can be used in combination with the width > test. 

Width values in the range 2.5 ns to 20 s may be entered. 



Trigger if the pulse is greater than the value defined in that field. The 
value can be adjusted with the menu knob associated with the field. 
The test can be turned on or off by pressing the menu button, and 
can be used in combination with the width < test. 

The two width limits are combined to select glitches within (&) a wi n- 
dow if the width < value is greater than the width > value. Otherwise, 
they are combined to select glitches outside of (OR) the window. 







When "Pattern" is selected in GLITCH trigger type, the instrument 
Mggei^ on the logic AND of up to four sources {up to two on 2- 
channel instruments). See also Pattern trigger, page 1 1-19. 



SMART TRIGGER 
—type 



GLITCH 



Interval 

TV 

Qual iPied 
Dropout 



-trigger on- 
1 2 3 i Ext 
!Extl0 



Pattern 



IpFor pattern- 
present 



-yidth <- 
12.5 ns 
OFF m 



Ii-S width 



trigger on 

Select Pattern. 



for pattern 

Select pattern Present or Absent, 
width < 

Trigger if the pattern is present - or absent - for less than the time 
value defined in that field. The value can be adjusted with the menu 
knob associated with the field. The test can be commuted to for > by 
pressing the menu button. 



& width > 

Trigger if the pattern is present - or absent - for more than the time 
value defined in that field. The value can be adjusted with ttie menu 
knob associated with the field. The test can be commuted to for < by 
pressing the menu button. 
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‘'i® is performed over an 

mterval width rather than over a pulse width. See figure below. 



Trigger on positive interval width < T 





< ^ 


— ► 














\ 


Trigger 

threshold 






i 





trigger here 



j Trigger on positive interval width > T 
► 



trigger here 



INTERVAL WIDTH TRIGGERS 



This trigger generates an event if the interval between two similar 

. desired limits. It is similar 

to the GLITCH tngger except that the lower time limit is 1 0 ns. 

Mining bits in long data streams are easily triggered on using the 
interval-width tnggenng facility. For ranging applications, interval triq- 
ger may be used to ignore unwanted signal reflections. 








SMART TRIGGER 

type 

GLITCH 



TV 

Qual iFied 
Dropout 

— trigger on-j 
0 2 3 4 Ext ' 
Extie Pattern 



[-coupling |- 
^ flC 
LFREJ HFREJ 



-betueen— 

edges 



-interval <- 
42.5 ns 
OFF M 
^ interval >■ 

0.645 ns 



type 

Select Interval trigger, 
trigger on 

Selects the source of the Interval trigger. 

coupling 

Selects the coupling of the interval trigger. 



Defines the interval between two adjacent positive or negative 
edges. 



interval < 

Trigger if the interval is smaller than the value defined in that field. 
The value can be adjusted with the menu knob associated with the 
field. The test can be turned on or off by pressing the menu button, 
and can be used in combination with the interval > test. 

Interval values in the range 10 ns to 20 s may be entered. 

OR interval > 

Trigger if the interval is greater than the value defined in that field. 
The value can be adjusted with the menu knob associated with the 
field. The test can be turned on or off by pressing the menu button, 
and can be used in combination with the interval < test 

The two interval limits are combined to select intervals within (&) a 
window if the interval < value is greater than the interval > value. 
Otherwise, they are combined to select intervals outside of (OR) the 
window. 
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The TV trigger allows stable triggering on standard or user-defined 
composite video signals. The oscilloscope can trigger on a specific 
line of a given field. 

This trigger is a special form of the Edge-qualified trigger, A compos- 
ite video signal on the trigger input is analyzed to provide a signal for 
the beginning of the chosen field (any, odd, or even) and a signal at 
the beginning of each line. The field signal provides the starting tran- 
sition and the beginning of line pulses are counted to allow the final 
trigger on the chosen line. The TV trigger includes an enhanced field 
counting capability which can maintain the trigger on a known field 
relative to some initial trigger (FIEIDLOCK). The field, number of 
fields and the field rate, interlace factor, and number of iines/picture 
must be specified for this feature. Standard settings exist for the 
most popular forms of TV signals. The TV trigger can also function in 
a simple any-line mode. Applications can be found wherever TV sig- 
nals are present. 
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SMART TRIGGER 
type 

GLITCH 

Interval 

1 

Quai iPied 
PropQut 

pTV signal on-i 

0 2 3 4 

E_xt Ex tl0 

pH dF Fields- 
4 8 

, — TV type 1 



Standard 



Custom 
— as- 



625/59/2:1 



525 / 60 / 2:1 

— trigger on- 
line Field 

HE 2 I 



type 

Select TV trigger. 

TV signal on 

Selects the source of the TV trigger. 

# of fields 

Defines the number of fields (up to 8). 

TV type 

Selects either standard or custom TV decoding. 



as 

When the TV type on the above field is set to standard, selects be- 
tween 625/50/2:1 or 525/60/2:1 standard. When the TV type is set to 
custom, defines the number of lines, number of cycles, and interiac- 
ing factor for non-standard TV signals. 

trigger on 

Selects the line and field number the oscilloscope should trigger on. 






A. Most TV systems have more than two fields and the enhanced 
field-counting capability (FIELDLOCK) allows the oscilloscope to 
trigger consistently on a chosen line within a chosen field of the 
signal. It should be noted that the field numbering system is rela- 
tive in that the oscilloscope cannot distinguish between lines 1, 3, 
5, and 7 (or 2, 4, 6, and 8) in an absolute way. 

B. For each of the characteristics the following remarks apply: 

1) 625 / 50 / 2 : 1 (European style PAL and SECAM systems) 

This setting should be used for most of the standard 50 field/s 
signals. The lines may be selected in the range 1 to 626 where 
line 626 is identical to line 1. 

Number of Helds - 8 should be very useful for color PAL sig- 
nals. Number of fields = 4 as appropriate for SECAM signals. 

2) 525/60/2:1 (American style NTSC systems) 

This setting should be used for standard 60 field/s NTSC sig- 
nals. The lines are selectable in the range 1 to 1051, where line 
1051 is identical to line 1. 

Number of fields - 4 should be very useful for American-style 
NTSC systems. 

3} 7/50/7, 7/60/7 

In order to allow maximum flexibility, no line-counting conven- 
tion is used. The line count should be thought of as a line- 
synchronizing pulse count, and it includes the transitions of the 
equalizing pulses. For certain extreme cases of TV signals, the 
field transition recognition will no longer work. In this case, only 
the "any line" mode will be available. 

C. The enhanced field-counting capability cannot be used for RIS 
acquisitions. 

D. Composite video signals must have negative-going synch to be 
decoded correctly. 
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In this mode a transition of one signal above or below a given level, 
the validation, serves as an enabling condition to a second signal 
which is the source of the trigger. The trigger can occur either imme- 
diately after the validation, within a time limit after the validation, or 
after a predetermined time delay or count of potential trigger events. 
It is important to note that the time delay or trigger count is restarted 
at every validation. For the State-qualified mode of this trigger, the 
amplitude of the first signal must remain in the desired state until the 
trigger occurs. In the Edge-quaiified mode, the validation is sufficient 
and there is no additional requirement placed on the first signal. 

Typical applications can be found wherever time violations may oc- 
cur, for example in micro-processor debugging or telecommuni- 
cations. 



In State mode, the qualifier signal is valid when It goes and stays 
above (or below) a defined threshold. A trigger Is accepted - while 
the qualifier signal is valid - before or after a given time or after a 
given number of trigger events. When tie qualifier signal ceases to 
be valid, the time- and event-counters are reset 



Trigger on 1 after 2 goes and stays below 
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SMfiRT TRIGGER 
type 

Inter^/al 

TV 



Dropout 

Pattern 

(qual IPier) 

I — trioger on- 

0 2 3 4 

Ext Extl0 

[ — only aPter— 

1 B 3 4 Ext 
Extl0 Pattern 

-goes 8, stays'! 
Below 
1.80 V 

— wa i t ] 

60 ns 

OPP T< IE Evs 



Select Qualified trigge. r 



Select State. 



Selects the trigger source. The other conditions for this source can 
be set up using an Edge trigger. 



Selects the qualifier source. The other conditions for this source can 
be set up using an Edge trigger. 

goes & stays 

The rotary knob adjusts the qualifier threshold and the pushbutton 
determines whether the qualifier signal is vaiid above or below that 
threshold. When "Pattern” is selected as the qualifier source, this 
field determines whether the pattern should be "present” or "absenf . 
See also Pattern trigger, page 11-19. 



Specifies the time limit (T<) for accepting the trigger event. Alterna- 
tively, it specifies how much time (T>) or how many trigger events 
(Evs) should be allowed before the acquisition is taken on the next 
trigger event. The qualifier signal must remain valid until the final 
trigger has been received. 

The time value can be chosen in the range 10 ns - 20 s. 

The trigger event count can be chosen in the range 1-10®. 
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Triggers 



In Edge mode, the qualifier signal is valid as soon as it has gone 
above (or below) a defined threshold (valid transition). A trigger is 
accepted within a time or after a given time or number of trigger 
events. However, as soon as a new valid transition occurs, the time- 
and event-counters are reset. 



Trigger on 1 aft©’ 2 has gone below trigger threshold 




10 ns (0 events) s wait < 20 s (10® events) 



EDGE QUAUFIED MODE 



Trigger 

threshold 



Trigger 

threshold 

Slope 

negative 




UpmH 
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Select Qualified trigge. r 



Interual 
TU 

Dropout 

Pattern 

_^y 

ISSS state 
(qual iPier) 

— trigger on- 

12 3 4 

Ext 



f aPter 

D 2 3 4 Ext 

Extl0 Pattern 

— ha s gone — i 
BliTiP^ Below 

8.260 V 

— within 

130 ns 

OFF El T> Evs 



Select Edge, 
trigger on 

Selects the trigger source. The other conditions for this source can 
be set up using an Edge trigger. 



Selects the qualifier source. The other conditions for this source can 
be set up using an Edge trigger. 

has gone 

Adjusts the qualifier threshold and determines whether the qualifier 
signal is valid once it has gone above or below that threshold. When 
"Pattern" is selected as the qualifier source, this field determines 
whether the pattern should be "present" or "absent". See also Pat- 
tern trigger, page 11-19. 



Specifies the time limit (T<) for accepting the trigger event Alterna- 
tively, it specifies the delay in time (T>) or number of trigger events 
(Evs) after a valid transition has occurred. A trigger can only be ac- 
cepted after this delay 

Note: Any subsequent qualifier event restarts this count. 

The time value can be chosen in the range 1 0 ns - 20 s. 

The trigger event count can be chosen in the range 1-10®. 



Trigger Setup 
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C1 (source) _ 

C1 (trigger condition) 
Timeout counter restarted 
Oscilloscope triggered 



DROPOUT TRIGGER MODE 



In this mode, a trigger is generated if edge-like signal transitions 
cease on ttie trigger source for tiie timeout value selected. The dig- 
ger event is generated at the end of the timeout period foibwing the 
"lasf trigger source transition. 

A typical application is to look at the last "normaf interval of a signal 
that has disappeared completely. This is an essentially single-shot 
application, usually with a pre-trigger delay. A RIS acquisition does 
not make any sense since ttie timing of the tiigger timeout is not suf- 
ficiently well correlated with the Input channel signals. 
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SMART TRIGGER 
type 

Interval 

TV 

Qual iPted 



Dropout 



Pattern 



Trigger aPter 
tipieout, iP 
NO edge 

—occurs on — 



Ext 



EXtl0 



-yfth slope- 



positive 



Negative 



I within — 

1.64 ps 
(tineout) 



oP previous 
edge 



Select Dropout trigger. 

Iiigger after timeout, if NO edge occurs on 
Selects the Dropout trigger source. 

with slope 

Defines whether the measurement has to be made starting on a 
Positive or Negative slope of the trigger signal. 

within... of previous edge 

Defines the time-out value in the range 25 ns - 20 s. 



Ihi. 






Tnggsr Setup 
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A pattern trigger is defined as a logical AND combination of the 
states of Channel 1 , Channel 2, Channel 3, Channel 4 and EXT. The 
states are defined as being either low (L) or high (H) or don't care (X) 
with respect to the individually defined trigger thresholds. Further- 
more, the user decides whether the oscilloscope should Wgger at frie 
beginning of the defined pattern or at the end, i.e. when the pattern is 
"entered" or "exited". 

The pattern trigger will be appreciated every time complex logic has 
to be tested. Examples are: computer or microprocessor debugging: 
High Energy Physics where a physical event is identified by several 
events occurring simultaneously; and debugging of data transmis- 
sion buses in telecommunications. 

When set to pattern trigger, the oscilloscope always checks the logic 
AND of the defined input logic states. However, with the help of 
de Morgan’s laws, the pattern becomes much more general. To 
demonstrate this, consider an example which is of particular impor- 
tance, that is a bi-level or window trigger. 

Bi-level trigger means that the user Is expecting a single-shot signal 
where the amplitude will go outside a known range in either direction. 

To set up a bi-level trigger the signal should be connected to two in- 
puts, Channel 1 and Channel 2 (or any other pair of triggerable 
inputs). For example, the threshold of Channel 1 should be set to 
+100 mV and the threshold of Channel 2 to -200 mV. The required 
bi-level trigger will occur if the oscilloscope triggers on Channel 1 for 
any pulse greater than +100 mV or on Channel 2 for any pulse more 
negative than -200 mV. For improved precision, the gains of the two 
channels should be at the same setting. 

In Boolean notation we can write: 

Trigger = CHI + CH2 

i.e. trigger when entering the pattern: 

CH1 = high OR CH2 = low 

By de Morgan's laws this is equivalent to: 

Trigger = CH1-CH2 
i.e. trigger when exiting the pattern: 

CH1 = low AND CH2 = high 
This configuration can be programmed easily. 



L 



i'H 

a 
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The possibility of setting the threshold individually for each channel 
extends this method to a more general \window trigger where, In or- 
der to have a trigger It Is required that the input pulse amplitude lies 
within or outside a given arbitrary window. 

The pattern trigger has been designed to let the user choose the 
trigger point. By choosing LHX entering, the trigger will be given at 
the moment that the pattern LHX becomes tme. 
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SMART TRIGGER 



Select Pattern trigger. 



Interval 

TU 

QusI iFied 
Dropout 



Select Entering if the oscilloscope ought to trigger when the pattern 
starts to be "true", or Exiting if it ought to trigger when the pattern 
stops being "true". 



Select the channel to be modified, then change settings in lower 
menu boxes. 



-Pattern uith- 
D L 2 L 3 H 

4 H Ext L 



coupling 



Select coupling desired. 

Note: HF coupling is not available for Pattern trigger. 



LFREJ HFREJ 



Use the knob to adjust the level, and the button to choose between 
L (Low), H (High), or X (Don't care). 



Holdoff disables the oscilloscope's trigger circuit for a definable pe- 
riod of time or number of events after a trigger event occurs. 

By pressing the holdoff menu button, holdoff can be defined as: 

- a period of time 

- a number of events (an event being a change in the input signals 
that satisfies the trigger conditions) 

The menu knob is used to vary the "holdoff' value. 

Time holdoff values in the range 50 ns - 2.0 s are allowed. 

Event counts in the range 1-10^ are allowed. 
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SMART Trigger Symbols Trigger Symbols are used to allow immediate recognition of the 

current trigger conditions. Examples of SMART trigger symbols are 
given in the following figure. The heavier transitions show where a 
trigger will be generated. 



-FL J L 1 DC -0.11 V 

i<— ^ pulse < 2.5 ns 


~\J IT L™J Ext flC 0,18 V 

1*4^ 17.5 ns < pw < 37.5 ns 


GLITCH < ftigga" 


GLITQH Wgga- with time window 


Jl_f JIT Extl0 fiC 0.5 V 

1*“^ 17.5 ns < interval 


IFL ITL LI L Extia rc 0.5 y 

!<— *M i«— 4^ !«— 4»l 715 ns < lu < 1.37 ps 


Int^val < frigger 


Interval trigger with time vwndow 


1 Line 283( 20) Field 2/4 

D 525/60/2:1 


_J Enter |L*2H*3H*4H*EL 


TV trigger for NT^ 


Pattern Trigga- 


_n 2 0C 84 nV 


“1 n 1 7 fiC 84mV 


n 1 DC -8.11 V 


— rm n_r i oc -o.n v 

WRIT 7 events 


State Qualified trigger 


State Qu^ified fitter with ev^t wait 


~l ' 7 fiC 84mV 

R_ 1 DC -0.11 V 


J1 n_TL 2 RC 84 mV 

TUL _n_J~ 1 DC -0.11 V 

;<— »! ^ WRIT 45 ns 


Edge Qualified trigg^ 


Edge CHjalified trigger w/ith time wait 


nsiTu : 


t DC -0.11 V 
WRIT 35 ns 


Drc^ut trigger 
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CHANNELS 



TRACE ON/OFF 



TRACE ON/OFF 



VOLTS/DIV 



VOLTS/DIV 



COUPLING 



COUPLING 



Pressing a TRACE ON/OFF button causes the corresponding 
channel trace to be displayed or to be switched off. 



This knob vertically positions the channel, 



This button automatically adjusts the offset and the volts/div to match 
the input signal in the channel. 



VOLTS/DIV 



Selects the vertical sensitivity factor in a 1-2-5 sequence, or 
continuously (see VAR). The effect of gain changes on the acquisi- 
tion offset can be chosen as described in the SPECIAL MODES 
menu (Chapter 19). 



This button allows the user to choose whether the VOLTS/DIV knob 
modifies the vertical sensitivity in a continuous manner or in discrete 
1-2-5 steps. 










CHANNELS 



COUPLING 



The format of the vertical sensitivity in the acquisition summary field 
(bottom left of the screen) shows whether the VOLTS/DIV knob is 
operating in the "continuous" or "stepping" mode. 

This button calls up the COUPLING menu described In Chapter 13. 





Pressing a TRACE ON/OFF button causes the corresponding 
channel trace (1 , 2, 3 or 4) to be displayed or to be switched off. The 
OFFSET and VOLTS/DiV controls will then be attributed to this 
channel, which will be referred to as the active channel. 



The SELECT CHANNEL buttons are used to activate the 
corresponding channel (l.e. all the vertical controls will be attributed 
to it). This control is independent of whether the channel is displayed 
or not. The selected channel is highlighted in the acquisition sum- 
mary field. 



OFFSET 



This knob vertically positions the active channel. 

This button automatically adjusts the offset and the volts/div h match 
the input signal in the active channel. 




Channi 







CHANNELS | 



VOLTS/DIV 



VAR 



COUPLING 



Selects the vertical sensitivity factor in a 1-2-5 sequence, or 
continuously (see VAR). The effect of gain changes on the acquisi- 
tion offset can be chosen as described in the SPECIAL MODES 
menu (Chapter 19). 

This button allows the user to select whether the VOLTS/DIV knob 
modifies the vertical sensitivity in a continuous manner or in discrete 
1-2-5 steps. 

The format of the vertical sensitivity in the acquisition summary field 
(bottom left of the screen) shows whether the VOLTS/DIV knob is 
operating in the "continuous" or "stepping" mode. 

This button calls up the COUPLING menu described in Chapter 13. 



CHANNELS 







CHANNEL 1 
-Coupl ing- 



GPDunded 
DCIMQ 
Grounded 
RClMi2 

-V/diu OFFset- 



ECL TTL 
-Global BNL- 

( 30 MHz) 



Vobe fitten- 



The Coupling menu is used to select: 

- The coupling and grounding of each input channel 

- ECL or TTL gain, offset and coupling preset for the channel 
shown 

- The bandwidth limiter for ail of the channels 

- The probe attenuation of each input channel 

Note: On 4-<ihannel models the SELECT CHANNEL buttons on the 
front panel allow the selection of the channel number in the 
COUPLING menu. On 2~channel models, a dedicated COUPLING 
menu button is available for each channel. 



Selects the coupling of the input channel. If an OVERLOAD condi- 
tion is detected on a channel, the instrument will automatically set 
this channel to the grounded state. The button will then show 
OVERLOAD. 



V/div Offset 



If NORMAL is highlighted, pushing the button once sets the offset 
Volts/div, and input coupling to properly display ECL signals. Push- 
ing the button a second time gives the settings for TTL signals. 
Pushing the button once more returns the settings to those used at 
the last manual setup of the channel. 



Sets the bandwidth limit OFF or ON.) 

The bandwidth can be reduced from 400 MHz to 30 MHz (-3dB). 
Bandwidth limiting may be useful in reducing signal and system 
noise or preventing high-frequency aliasing. For example, bandwidth 
limiting reduces any high-frequency signals that may cause aliasing 
in single-shot applications. 

Note: This command is global and affects all the Input channels. 



Probe Atten 




Sets the probe attenuation factor related to the input channel. 






CHANNELS 



The ProBus™ system provides a complete measurement solution 
from probe tip to oscilloscope display, automatically sensing the 
probe attenuation. Vertical gain, offset and coupling are all automati- 
cally handled via the usual front-panel controls so that the probing 
system is totally integrated to the instrument - and transparent to the 
operator. In addition, each probe has an offset and gain correction 
table that is automaticaily read by ProBus and taken into account in 
the oscilloscope. 

This menu sho\ws the settings available for AP020 xiO active probe. 



Grounded 

RC1HJ2 



-V/div OFPset 



•Global BWL- 
( 30 HHz) 



Probe sensed 

(RP020) 

xl0 






CHANNELS 



In the AC position, signals are coupled capacitively, thus blocking 
the input signal's DC component and limiting the signal frequencies 
below 10 Hz. 

In the DC position, all signal frequency components are allowed to 
pass through, and 1 MQ or 50 Q may be chosen as the input Imped- 
ance. It should be noted that with 1 MQ input impedance the 
bandwidth is limited to approximately 250 MHz. 

The maximum dissipation into 50 Q is 0.5 W and inputs will auto- 
matically be disconnected whenever this occurs. An indication of the 
overload can be found in the Acquisition Summary Field and in this 
menu. The overload condition is reset by removing the signal from 
the input and selecting the 50 n input impedance again. 

Model PP002 passive probes are supplied with the oscilloscope. 
These probes have 10 MQ input impedance and 16 pF capacitance. 
The system bandwidth with these probes is DC to 250 MHz (typical) 
in 1 MQ DC cxiupling, and >10 Hz to 250 MHz in AC coupling. 

To calibrate the PP002 probe, connect it to one of the input chan- 
nels' BNC connectors. Connect the probe's grounding alligator dip to 
the CAL BNC ground and touch the tip to the inner conductor of the 
CAL BNC. The CAL signal is a 1 kHz square wave, 1 V p-p. 

Set the channel coupling to DC 1 MQ, turn the trace ON and push 
AUTO SETUP to set up the oscilloscope. If over- or undershcxDt of 
the displayed signal occurs, the probe can be adjusted by inserting 
the small screwdriver, supplied with the probe package, into the 
trimmer on the probe's banel and turning it dockwise or counter- 
clockwise to achieve the optimal square-wave contour. 
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It is sometimes convenient to be able to move the zoomed 
(intensified) region along two or more different traces, or two or more 
regions of the same trace, simultaneously. V\ftien the Multi-Zosm 
feature is turned on in the MATH SETUP menu, the horizontal zoom 
and position controls apply simultaneously to all displayed traces A, 



Zoom + Math Capabilities 



Precise Timing Measure- 
ments With Zooming 



A wide range of processing functions can be performed on acquired 
waveforms. These capabilities are accessed through tfie ZOOM + 
MATH controls on the front panel. 

Four (processed) traces, A, B, C, and D are available for either 
zooming alone or for waveform mathematics. 

Any trace, A, B, C or D, can be set up to zoom any of the acquired 
traces C1, C2 (C3, 04), any of the reference memories M1 - M4 
(see Chapter 20 on storing waveforms), or any of the other traces A. 
B, C or D (but not itself). The Displayed Trace field will show the 
source of the ZOOM. The four rotary knobs of this front-panel sec- 
tion are used to manipulate the horizontal and vertical positions and 
the horizontal and vertical expansion factors of the zoomed trace. 
When several traces are displayed, the controls must be assigned to 
the desired trace with the SELECT A B C D button, since only one 
trace can be modified at a time. 



Even on the models with 50k points per channel, the horizontal ex- 
pansion factor can be as large as 1000, greatly improving the time 
resolution on frre viewed trac^. it is possible to have several traces 
zoom onto the same waveform for precise timing measurements.. 

As an example, consider a waveform where the time interval be- 
tween two signal transitions that are about 500 ps apart must be 
measured accurately. This waveform should be acquired with a 
0.1 ms/div timebase so that the transitions appear on the screen 
about 5 horizontal divisions apart. Trace A can now be set up to 
zoom onto foe first fransition of foe signal, while frace B is set up to 
zoom onto foe second transition, 



In an instrument with 20000 points per channel, the traces can be 
expanded to as much as 0.1 ps/div, i.e. a factor 1000. By applying 
the "relative horizontal" cursors (see Chapter 22) the 500 ^is time 
interval can be measured with a resolution of better than 5 ns. Thus, 
the combination of long memory with zooming allows time interval 
measurements with great accuracy. 



zoomTmath 




ZOOM + MATH 



Viewing Reference 
Memories 



WAVEFORM MATHEMATICS 



B, C and D, allowing a convenient simultaneous viewing of similar 
sections of different traces. The vertical controls still act individually 
on the traces, and can be switched from one trace to another with 
the SELECT A B C D button. The boxes around the trace titles in the 
Displayed Trace Field show whether the Multi-Zoom is on or off. 

jhe reference memories M1 M4 cannot be displayed directly. 
Tliey must be viewed through one of the traces A, B, C or D, and frie 
menu MATH SETUP is used to define the trace as a zoom on the 
desired reference memory. A shortcut is available In tlie menu 
RECALL WAVEFORM (Chapter 21), in which it is possible to 
"recall" a reference waveform into one of the traces A, B, C or D. 
Whenever such a "recall' is executed, the destination trace is rede- 
fined as a zoom of the reference memory and the trace display is 
turned on. The previous definition of the destination trace is lost. 

Any trace A, B, C or D can be set up as a mathematical function. 
Waveform negation, identity, addition, subtraction, multiplication and 
division, as well as summed averaging of up to 1000 waveforms and 
the (sin x)/x interpolation function, are standard. The waveform proc- 
essing options WP01 offer a wide range of additional possibilities: 

- continuous averaging 

- summed averaging of up to 1 ,000,000 waveforms 

- enhanced resolution by up to 3 bits with filtering 

- extrema, i.e. envelope of many waveforms 

- mathematical functions, such as integral, derivative, logarithm, 
exponential, square, and square root 

- Fast Fourier Transform (option WP02), including FFT averaging 

Waveform mathematics can be applied to any channel Cl, C2 (C3, 
C4) or any reference memory M1 - M4. Also, they can be applied to 
the traces A, B, C or D so that several computations can be exe- 
cuted in sequence. For example, trace A can be set up as the 
difference between C1 and C2; then, trace B can be defined as the 
average of A; finally, trace C can be the integral of B. Thus, trace C 
displays the integral of Itie averaged difference between channels 1 
and 2. 

In order to avoid slowing the instrument down for unwanted compu- 
tations, a mafoematical function is only computed when ite display is 
turned on. However, in the example above, it would be sufficient to 



Zoom * Math Capabilities 
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ZOOM ^ MATH 



display trace C only; the instrument knows that it must compute A 
and B as intermediate steps to C. 

The Displayed Trace field will show a processing title for each trace 
on display. If the title is missing, it is an indication that the processing 
desired cannot be done and the contents of the trace have been left 
unchanged. 



Zoom of Math Functions 



When a trace A, B, C or D is defined as a mathematical function 
(rather than a Zoom only), the zoom controls are still operative. 
Thus, it is not necessary to define another trace as a zoom of this 
function. In order to view the entire mathematical function, cancel 
any expansion or position change by pressing the button RESET. 



Waveform processing can take an appreciable execution time when 
operating on many data points. The time, however, can be reduced 
by limiting the number of data points which are used In the compu- 
tation. The instrument then executes the waveform processing 
function on the entire waveform by taking every Nth point, where N 
depends on the timebase and the desired maximum number of 
points. The first point of such a reduced record is always foe data 
value at the left-hand edge of the screen. 



Mathematics 



“Zoom & Math” traces A, B, C, D and reference memories M1, M2, 
M3, M4 will use the instrument’s system memory, which is dynami- 
cally allocated to each trace as necessary. 

Since more acquisition memory — up to 4M on 2-channel L models 
and up to 8M on 4-channel L models — can be achieved by com- 
bining two or four channels, one single 8M trace can "eat up" all of 
the reference memory capacity in the instrument, or all of its "Zoom 
& Math" trace capacity. When this Is the case, a warning message 
prevents accidental storing of a new trace to a reference memory al- 
ready in use. 



channels are combined? 



Zoom -f Math Ca, 






ZOOM 4- MATH 



ZOOM + MATH 



15 Zoom + Math Direct Controls 



TRACE ON/OFF 



Pressing a TRACE ON/OFF button causes the corresponding trace 
(A, B, C or D) to be displayed. The POSITION and ZOOM knobs to- 
gether with the RESET button will then be attributed to this trace, 
which will be referred to as the active trace. 



If more than one trace is displayed, the SELECT ABCD button 
causes the next trace (in the ABCD sequence) to become active. 



Horizontally repositions an expanded trace. If the source of the 
expanded waveform is displayed, it will show an intensified region 
corresponding to the area of expansion. . 



$ POSITION 



Vertically repositions the active trace. 















ZOOM MATH 



Horizontally expands/contracts the active trace. If the source of the 
expanded trace is also displayed, it will show an intensified region 
corresponding to the area of expansion. . 

Vertically expands/contracts the active trace. The 0 position is 
adjusted according to the selection made in the SPECIAL MODES 
menu (Chapter 19). 



This button resets any previously adjusted <» POSITION, 
0 POSITION, •» ZOOM or i) ZOOM to the initial values of the 
source trace. 



This button calls up the MATH SETUP menu described in Chapter 
16. In addition to the definition of the traces A, B. C, D, this menu 
also controls the multi-zoom mode and the choice of sequence seg- 
ment displayed by an expand. 





ZOOM + MATH 



The Math Setup menu is used to select 

- Zoom features: vertical, horizontal, multi-zoom, etc. . . 

- Math features: Arithmetic, Average, Enhanced Resolution, 
Extrema, Fast Fourier Transform (FFT), and various functfons 
such as integral, exponential, square root... 

- A sequence segment to be displayed {see Chapter 8 for a de- 
scription of Sequence mode). 



HOWTO USE MATH 



Four traces (A,B,C,D) are provided for "Math" usage. They can be 
configured to execute any Zoom or Math function, and they can be 
chained. For instance: 

- Trace A can be configured to be an averaging of Channel 1 

- Trace B can be a Fourier Transform (FFT) of A 

- Trace C can be a Zoom of B 

All these traces can be seen SIMULTANEOUSLY on the screen by 
pressing the required TRACE ON/OFF buttons. Also, any function 
can be zoomed directly. 

The standard Waveform Processing features of the instrument in- 
clude Summed Averaging up to 1000 sweeps and Arithmetic 
operations (Add, Subtract, Multiply, Divide, Negate, Identity), and the 
(sin x)/x interpolation function. 

The WP01 optional Waveform Processing firmware adds the fol- 
lowing functionalities: 

- Summed Averaging up to 1 million sweeps, Continuous Averag- 
ing up to 1024 sweeps, Reciprocate, Rescale, Absolute Value, 
Derivative, Integral, Logarithm (e), Logarithm (10), Exponen- 
tial (e), Exponential (10), Square, Square Root 

- Enhanced Resolution: Digital filtering allows 0.5- to 3-bit vertical 
resolution improvement. 

The WP02 optional Waveform Processing firmware adds frequency 
domain analysis (FFT and FFT Power Averaging), as well as 
Rescale in both time and frequency domains. 
















REDEFINE 

Selects the trace to be redefined in the Setup menu. The various 
Setup menus are described in the rest of this chapter. 

Multi-Zoom 

When Multi-Zoom is ON, ail the "Zoom" traces are simultaneously 
controlled by the POSITION and ZOOM knobs. 

When Multi-Zoom is switched OFF, only the active trace {selected 
by pressing the SELECT ABCD button) is controlled by the 
POSITION and ZOOM buttons. 

Selected 

When a trace A...D that contains a Sequence mode waveform is 
selected, this box appears in the menu. It is used to select either a 
specific segment to be displayed in the trace or all the segments at 
once. Pressing the menu button toggles between a single Segment 
and All Segments. When a single segment is selected, the associ- 
ated rotary knob can be used to step through the segments. 

for Math use max points. . . 

Selects the maximum number of points for all Math operations. Se- 
lecting a low number increases computation speed. 




ZOOH + MATH 
REDEFINE ^ 

REDEFINE g 



REDEFINE £ 



REDEFINE i 

1^^1ult^-Z□om" 



'For Math use-i 
max points 
250000 
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ZOOM + MATH 



This menu allows addition, subtraction, multiplication and division. 
The two operands and the operator may be chosen in the three 
lower fields. 

The menu illustrated on this page shows a setup of trace A as the 
sum of Channel 1 and Channel 2. 



SETUP OF A 
—use Math?- 

No ra 



use Math? 



Select Yes. 



-Math Type- 



Average 

Enh.Res 

Extrema 

FFT 



DiFFerence 

Product 

Ratio 



Select Arithmetic. 



Math Setup 





SETUP MENU FOR 

AVERAGE 



! \ 



! 



i 







. i 



. i 






.i 



A 

:i 



This menu allows summed (linear) averaging or continuous 
(exponential) averaging. 

Summed averaging consists of the repeated addition, with equal 
weight of sucx^ssive source waveform records. If a stable trigger Is 
available, the resulting average has a reduced random noise com- 
ponent compared with a single-shot record. Whenever the 
maximum number of sweeps is reached, the averaging process 
stops. The process may be Interrupted by switching the trigger mode 
from NORM to STOP or by turning the function trace OFF. Averag- 
ing will continue when these actions are reversed. 

The accumulated average may be reset by either pushing the 
CLEAR SWEEPS button or by changing an acquisition parameter, 
such as Input gain, offset or coupling, trigger condition, timebase or 
bandwidth limit. The number of currently averaged waveforms (of the 
function or of its expansion) is displayed in the Displayed Trace field. 

Whenever the maximum number of sweeps is reached, a larger 
number of sweeps may be accumulated by simply changing the 
maximum number of sweeps in the setup menu. In this case care 
must be taken to leave the other parameters unchanged, othenwise a 
new averaging calculation is started. 

When summed averaging is turned on, the display is updated at a 
reduced rate (about once every 1.5 s), to increase the averaging 
speed (points per second and events per second). 

Summed averaging can be applied to sequence waveforms to give 
the average of the segments. It can also be applied to an expansion 
showing a segment of a sequence, to give the average waveform for 
that segment over many sequence acquisitions. 

Continuous averaging (also called exponential averaging) consists 
of the repeated addition, with unequal weight, of successive source 
waveforms. The technique is particularly useful for reducing noise on 
signals that drift very slowly in time or amplitude. However, the sta- 
tistics of a continuous average tend to be worse than those from a 
summed average on the same number of sweeps, since the most 
recently acquired waveform has more weight than ail previously ac- 
quired ones. Therefore, the continuous average is dominated by the 
statistical fluctuations of the most recently acquired waveforms. 

The weight of "old" waveforms In the continuous average gradually 
tends to zero (following an exponential rule) at a rate that decreases 
as the weight increases. 



1 
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ZOOM + MATH 



SETUP OF fj 
—use Math?- 



Ij-tl3th Type— 
firithnetic 



Enh.Res 

Extrena 

FFT 



— fluQ T ype— 
Continuous 



-F OP- 



1000 

(sbj eeps) 



The menu below shows a setup of trace A as a Summed Average 
over 1 000 sweeps - of Channel 1 . 

use Math? 

Select Yes. 

Math Type 

Select Average. 



Selects between Summed and Continuous Average. 



for... 



In Summed Averaging mode, this field is used to define the number 
of sweeps desired for the operation, in Continuous Averaging mode, 
this field is used to define the weight (similar to the number of 
sweeps) desired for the operation. 

In other words, in summed averaging, "for n sweeps" means the first 
n sweeps will be taken into account In continuous averaging, 
"weight 1 : n" means that the last sweep will be given a weight of 1 
and the previous result a weight of n in calculating the new average. 



Selects the source trace to be averaged. 



ZOOM + MATH 



SETUP MENU FOR This menu allows the selection of low-pass digital filters that in- 

ENHANCED RESOLUTION crease the resolution of the displayed signal to the detriment of its 

bandwidth. Appendix B gives a detailed explanation. 

Note: These digital filters work very much tike analog bandwidth-limit 
filters. In single-shot mode, these filters, as well as the sampling 
speed, affect bandwidth. If high bandwidth is needed at slow time- 
bases. consider using averaging and repetitive sampling. 



use Math? 

Select Yes. 

Math Type 

Select Enhanced Resolution, 
enhance by 

Selects the different filters which will enhance the resolution of the 
displayed signal from 1 to 3 bits in 0.5-bit steps. The last box on the 
menu allows selection of the source trace to be filtered 



SETUP OF f) 

—use Math?- 
No 



-Math Type— 

firithnetic 

fivenaoe 



Extrena 

FFT 



-enhance by- 

1 bit 
1.5 bits 



2 bits 



2.5 bits 
3 bits 






ZOOM* MATH 



SETUP MENU FOR This menu is used to acquire the envelope of a trace over many ac- 

EXTREMA quisitions. 

Extrema waveforms are computed by a repeated comparison of 
successive source waveform records with the already accumulated 
extrema waveform, which consists of a maxima record (roof) and a 
minima record (floor). Whenever a given data point of the new 
waveform exceeds the corresponding maximum value in the roof re- 
cord, it replaces it if the new data point is smaller than the 
corresponding floor value, it replaces It Thus the maximum and the 
minimum envelope of all waveform records Is accumulated. 

Roof and Floor records can be displayed individually or both to- 
gether. 

Whenever the selected maximum number of sweeps is reached, the 
accumulation process stops. The process may be Interrupted by 
switching the trigger mode from NORM to STOP or by turning the 
function trace OFF. Accumulation will continue when these actions 
are reversed. The currently accumulated extrema waveform may be 
reset by either pushing the CLEAR SWEEPS button or by changing 
an acquisition parameter, such as input gain, offset or coupling, trig- 
ger condition or the timebase or bandwidth limit. The number of 
currently accumulated waveforms is displayed in the Displayed 
Trace field of the function or of its expansion. 

A larger number of sweeps may be accumulated by simply changir^g 
the maximum number of sweeps in the setup menu. In this case, 
care must be taken to leave the other parameters unchanged, oth- 
erwise the extrema calculation is started again. 




ZOOM + MATH 



I ; na 



SETUP OF 0 
-use Hath?" 



-Math Type- 

fiuenage 

Enh.Res 



FFT 

FFTftyG 



-1 iniits- 

HfS! 



Floor RooF 



-Fon- 



1000 

(sy eeps) 

qF 

2 3 4 B C D 



Select Yes. 

Matit Type 

Select Extrema. 



limits 



for 



of 



Selects between Enveiope, Floor and Roof. Floor is used to show 
only the lower part of the envelope, and Roof to show only the upper 
part of the envelope. Changing the limits does not force the analysis 
to start again. 



Selects the number of sweeps desired for the operation. 



Selects the source trace. 



■ 
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SETUP MENU FOR FFT 



ipMath Type- 

Enh.Res 

Extrena 



SETUP OF ^ 
—use Hath?- 
No 



FFTfiVG 

Functions 



-FFT nesult- 
Phase 

Power Dens 



Real 
Real+Inag 



-uith- 



Hanning 

(window) 



-oF- 



This menu is used to display the Fast Fourier Transform (FFT) of a 
signal in order to visualize it in the frequency domain. More details of 
Fast Fourier Transform are given in Appendix C. 

use Math? 

Select Yes. 



Select FFT. 

FFT result 

Selects the output format of the FFT: 

Phase, Poorer Density. Power Spectrum, Real 



with 



Selects the FFT window type: Rectangular, 
Blackman-Harris, Flat-top. 



Selects the source trace. 



Real + Imaginary. 
I, Hamming, 



FFT INTERRUPTION 



During FFT computation the symbol FFT is displayed in the lower 
right-hand corner of the screen). Since the computetion of FFT on 
long time-domain records may take a long time, it is possible to inter- 
ruDt an FFT computation with any front-panel button or knob. 



ZOOM + MATH 



SETUP MENU FOR 






m 

11 

?= j 






«K m ..i3 

Jl 

^ 4»M I .'I 



SETUP OF f) 

—use Math?- 
No 



-Math Type- 

Extrena 

FFT 



Functions 

Rescale 

-fFT result- 

Magnitude 
Poyer Dens 



— Pop 

1008 

(sweeps) 
— oP— 

0 C D 



This menu is used to display the FFT power averaging of an FFT 
source trace. 

Power averaging is useful for the characterization of broadband 
noise or of periodic signals for which a stable trigger signal is not 
available. Note that this type of averaging measures the total power 
(signal and noise) at each frequency. 

Note: The source trace must be an FFT function. 



use Math? 



Select Yes. 



Select FFT AVG. 



FFT result 



, Power 



Selects the output format of the FFT Average: 
Density. Power Spectrum. 



Selects the number of sweeps desired for the operation. 



Selects the FFT source. 

The FFT AVERAGE can be reset by pushing the CLEAR SWEEPS 
button. The number of currently accumulated waveforms is dis- 
played in the Displayed Trace field of the function or ite expansion. 











ZOOM + MATH 



SETUP MENU FOR 
FUNCTIONS 



This menu is used to display any of the following functions. 



Absolute value 


Log 10 (base 10) 


Derivative 


Negation 


Exp (base e) 


Reciprocal 


Exp 10 (base 10) 


Sinx/x 


Identity 


Square 


Integral 


Square root 


!.,oa (base e) 



Notes: 

Square Root is actually computed on the absolute value of the 
source waveform. 

For logarithmic and exponential functions the numerical value 
(without units) of the input waveform is used. 

For the integral function the source waveform may be oflsef by an 
Additive Constant in the range -10^^ to times the vertical unit 

of the source waveform. 



Math Setup 
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ZOOM MATH 



RESCALE 



•SETUP OF 0 

1 ^ — use Hath?- 
No 



pMath Type 1 

Extrema 
FFT 

FFTPV6 
Functions 



) + b 



+ 00 



3 digits 



This menu is used to select a waveform and adjust the muttiptication 
factor a and the additive constant b in; 

(a * waveform) + b 

Both constants can have values between -1 O'* ^ and + 1 0 . 



use Math? 

Select Yes. 



a = 



Select Rescale. 

use the button next to (a • 1) + b to highlight either a or b. 

*Use this button to highlight the mantissa, the exponent, or the nutn- 
ber of digits. 

Use the knob to change the highlighted value. 

The last box on the menu allows selection of the source waveform to 
be rescaled. 




MEMU CONTROL 



When a menu is activated by pressing one of the dark-grey menu- 
entry keys on the front panel, up to seven fields appear on the right- 
hand side of the display. These fields can be controlled by using one 
of the seven menu buttons. 

The eighth (bottom) button marked RETURN is used to go back to a 
higher-level menu, or - when at the highest possible level - to switch 
the menu off. 



The two menu knobs are associated with the last two menu fields. 
Both the button and the adjacent knob provide control of the field. 
For example, the button may be used to step through r list of pa- 
rameters and the knob used to set the selected parameter’s value. 



MENU KNOBS 














MENU CONTROLS 
DISPLAY 

UTILITIES 

WAVEFORM STORE 
WAVEFORM RECALL 
CURSORS/MEASURE 




This button calls up the DISPLAY menu, described in Chapter 18, 
which controls grids, Intensities, persistence modes, etc. 

This button calls up the UTILITIES menu, described in Chapter 19, 
which controls printer setups, GPIB addresses, etc. 

This button calls up the WAVEFORM STORE menu, described in 
Chapter 20, which is used to store waveforms to internal or external 
memory. 

This button calls up the WAVEFORM RECALL menu, described in 
Chapter 21, which is used to retrieve waveforms stored in internal or 
external memory. 

This button calls up the CURSORS/MEASURE menu, described in 
Chapter 22, for precise cursor and parameter measurements on 
traces. 

This button calls up the PANEL SETUPS menu, described in 
Chapter 23, which is used to save or recall a configuration of the in- 
strument. 

Causes a print or plot of the current screen display to an on-line 
hardcopy device, via the oscilloscope’s GPIB or RS-232-C interface 
ports, or to an optional Centronics port, or to optional devices such 
as an internal floppy, memory card or printer. All the screen illustra- 
tions included in this manual were produced using the Screen Dump 
function. (See Hardcopy Setup Menu on page 19-2) 

Once the SCREEN DUMP button has been pressed, all the dis- 
played information will be copied. It is possible to copy the 
waveforms without also copying the grid, by turning the grid intensity 
down to 0 in the Display Setup menu. 

While a screen dump is taking place, as indicated by the PRINTING 
or PLOTTING message on the lower right part of the screen, It can 
be aborted by pressing the SCREEN DUMP button a second time. 
Allow some time for the buffer to empty before copying stops. 

Note: See Chapter 19, UTILITIES for HARDCOPY SETUP. 



Menu Buttons & Knobs 
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MENU CONTROLS 












This button calls up the STATUS menu, described in Chapter 24, 
which shows summaries of the instrument’s status regarding acqui- 
sition, system, etc. 

Many operations require several acquisitions {referred to as 
sweeps), among which are averaging (see Chapter 16 for descrip- 
tion of AVERAGE menu), persistence, and pass/fail testing. The 
CLEAR SWEEPS button "restarts" these operations by resetting the 
sweep counter(s) to zero. 



To reset the instrument, simultaneously press the AUTO SETUP 
button, the top menu-button, and the RETURN button. The instru- 
ment will revert to its default power-up settings. 




Menu Buttons & Kn 





MENU CONTROLS 




The Display menu is used to select; 

- Standard or XY mode 

~ Persistence OFF or ON 

- Dot Join OFF or ON 

- The number of grids on screen 

- The intensity adjustments for the waveforms 

- The intensity adjustments for the grids 



STANDARD DISPLAY VS 
XY DISPLAY 





standard 



MENU CONTROLS 



In Persistence Display - avaiiable in boiti Standard and XY mode - 
the oscilloscope can display points so that they accumulate on 
screen over many acquisitions. "Eye diagrams" and "Constellation 
displays" can be achieved using this display mode. The most recent 
sweep is displayed as a "vector" trace over the persistence display. 
This last feature, however, is not avaiiable in XY or in Sequence 
mode. 



DISPLAY SETUP 



Persistence 



intensity 














MENU CONTROLS 



Grid sizes and presentations depend on whether the instrument is in 
Standard or in XY display. 

The "Parameter" display can only be chosen in Standard display 
with persistence OFF, by accessing the CURSORS/MEASURE 
menu and selecting parameters or PASS/FAIL In "Parameter" dis- 
play, only single-grid presentation is available. 



pKpt((|) 

pieanCf) 

sdeu<i) 

rns(l) 



522 t*l 
1.7nU 
223. 7nU 
229. 6ny 
616 ny 



STANDARD DISPLAY MODE 









MENUCONTROLS 



W 



DISPLfiY SETUP 




pPei'Sistence- 
OFP M 



(InFlnite) 
-Dot Join- 
OFF EH 



Persistence 

Setup 

^ru ds 

Quod 

-W' Forn+Text- 
intensity 
90 y. 



— Grid 

intensity 

60 y . 



Persistence 

Selects the persistence mode. \A^en set to ON, c^n be cleared and 
reset by pressing the CLEAR SWEEPS button or by changing any 
acquisition condition, any waveform processing condition, or the 
number of grids. 



When set to ON, connects the sample points with a line segment 
When set to OFF, only the sample points are displayed. 



Calls the persistence setup menu. 



Selects the desired number of grids, if the "Parameters" or the 
"PASS/FAIL" mode is selected in ttie CURSORS/MEASURE menu, 
then only the single grid is available. 



Adjusts the screen intensity for waveforms and text, using ttie attrib- 
uted menu knob, 



Adjusts the screen Intensity for grids, using the attributed menu 
knob. If the grid intensity is turned down to 0, the grids will not show 
on a screen dump. 
















MENU CONTROLS 



XY DISPLAY 



DISPLRV SETUP 



Standard 

m 

pPensistence-i 
OFP' SI 



I — Dot Join — 
OFF 0H 



-Grids- 



XY oni 



Single Dual 

-W’ Porn+Text— 
intensity 
90 % 

Grid 

intensity 

60 y. 



Persistence 

Selects the persistence mode. When set to ON, can be cleared and 
reset by pressing the CLEAR SV\EEPS button or by changing any 
acquisition condition, any waveform processing condition, or the 
number of grids. The number of sweeps accumulated (up to 
1000000) is displayed below the grid. Persistence is not available for 
traces with more than 50000 points (L and M models only). 

Dot Join 

When set to ON, connects the sample points with a line segment 
When set to OFF, oniy the sample points are displayed. 

Grids 

Selects the desired number of grids. In "XY only" mode, the XY grid 
occupies the maximum possible space on screen, in Single Grid, a 
smaller square grid is used for the XY display while the rectangular 
grid underneath simultaneously shows the original source wave- 
forms. The rectangular grid can also be used in a dual grid mode by 
selecting Dual Grid. 

Wfonm + Text intensity 

Adjusts the screen intensity for waveforms and text, using the attrib- 
uted menu knob. 

Grid intensity 

Adjusts the screen intensity for grids, using foe attributed menu 
knob. If the grid intensity is turned down to 0, the grids will not show 
on a screen dump. 



Display 



18-6 





IftU traces 



Pereistence 

Selects whether persistence is applied to ail or to toe two top traces. 



Persist for 

Selects toe persistence duration, in seconds. 



•Persistence' 




























UTILITIES MAIN MENU 



UTILITIES 



Hardcopy 

Setup 



Tine/Date 

Setup 



GPIB/RS232 

Setup 



Mass Storage 
Utilities 



Special 

Modes 



CflL BNC 
Setup 



r»1ENU CONTROLS 



This section describes the Utilities menu which is used to select: 

- The hardcopy settings. 

- The time and date settings for the real-time clock. 

- The GPIB and RS232 settings. 

- The mass storage utilities (copy and format, delete files...). 

~ The Special Mode of operation (offset behavior, sequence time- 
out). 

- The function of the signal at the CAL BNC connector (magnitude, 
frequency, shape, trigger out, pass/feil use). 



Hardcopy Setup (See page 19-2) 

Press this button to view/change the current printer or plotter set- 
tings. 

Time/Date Setup (See page 19-4) 

Press this button to adjust the real-time clock displayed in the upper 
left comer of the screen. 

GPB/RS232 Setup (See page 19-5) 

Press this button to view/change the current interlace settings. 

Mass Storage Utilities (See page 19-12) 

Press this button to access the Mass Storage Utilities menu. 

Special Modes (See page 1 9-20) 

Press this button to access the Special Modes menu. 

CAL BNC Setup (See page 19-22) 

Press this button to access the CAL BNC menu. This button only 
appears in instrumente with the CLBZ hardware option. 
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MENU CONTROLS 



HARDCOPY 
[-output to 1 

Card 
DisK 



RS232 

Centronics 



aqe Peed- 
On 



-plotter 

DesKJet b/w 
HP 7470 



HP 7550 



TIFF 

TIFF coFipp. 



f-plot size- 
fl5(8.5’75.5") 



m CUV8.5") 




output to (See SCREEN DUMP on page 17-2) 

Selects the device to which the instrument should output. If using a 
port, check the GPIB & RS232 menu to make sure that the settings 
are correct. 

The device can be either a port (RS232, GPIB, Centronics) to which 
a plotter or printer is connected, a storage unit, or the internal printer. 
The fist of devices shows the options installed in the instrument. 

When copying to a storage unit, a file name will be assigned auto- 
matically, following the rules set out in the file-naming section. 



Select On to start on a new page each time the SCREEN DUMP 
button is pressed. 

plotter/printer/protocol (See SCREEN DUMP on page 17-2) 

Use the menu buttons to select the appropriate driver. 

Note: Press the SCREEN DUMP button on the front panel to make a 
copy of the current screen display. 

plot size (for plotters only) 

Selects the desired size: A4 (11" x 8.5"), A5 ( 8.5" x 5.5"). 
pen number (for plotters only) 

Selects the number of pens installed on the plotter. The oscilloscope 
assumes the pens are loaded consecutively in the lower slots. 



LeCroy 

9300 

Models 



2 

3 

7 

20 



Printer/ 

Plotter 



RS-232 Cabling for Printers and Plotters 
(can be used in almost every case) 



Utilities 
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output to 

Select Internal Printer, 
auto print 

When set to “On”, generates a hardcopy of the screen to the internal 

printer after every acquisition . 

cm/division 

Select the appropriate expansion factor. 

Note: A "persistence" trace cannot be expanded. Also, cursors do 
not show on an expanded printout 














MENU CONTROLS 



TIME/DflTE 



{—SET CLOCK” 
FORWARD ONE 
HOUR (SPRING ) 

—SET CLOCK- 
BACKWARD ONE 
HO UR (FALL) 

\lOm CHANGES 
NOW 



B Min Sec 
14:51:12 



SETCLOCK...(SPRING) 

Press this button to switch to summer time. 

SET CLOCK...(FALL) 

Press this button to switch to wintertime. 

LOAD CHANGES NOW 

Activates the changes made with the "Hour/Min/Sec" and 
"Day/MnthA'ear" buttons and knobs. 

Hour/Min/Sec 

Press the menu button to toggle between "hour", "minutes , and 
"seconds”. Use the menu knob to adjust the corresponding value. 

Day/Mnth/Year 

Press the menu button to toggle between "day", "month", and year* . 
Use the menu knob to adjust the corresponding value. 



^ Mnth Year 
29 MAR 1993 






* . ^ _ fi* ' > i'» , 






y'Mt 






Utilities 
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1 

r 1 




' 'y 


Gl 





6PIB 8 RS232 

Remot 
Control PPQR 



pRS232 Mods—, 
7-bit 




odd even 



Stop bits 




aud Rate 

380 120 
^00 480 



B Device- 
dress) 



Remote Control from 

Selects the port for remote control. 

Note: When RS-232 is selected, the GPIB interface is in 'Talk Only" 
mode. 



Selects 7--bit or 8-bit mode for RS-232 communication. 
Parity 

Selects the parity for RS-232 communication. 

Stop bits 

Selects the number of stop bits for RS-232 communication. 



Selects the appropriate baud rate, using the attributed menu knob. 



Selects the appropriate GPIB address. 

Note: Any change becomes immediately effective. 













MENU CONTROLS 



RS-232-C CONNECTOR The RS-232-C port on the rear panel can be used for remote 

oscilloscope operation, as well as for direct interfacing of the oscillo- 
scope to a hardcopy device to produce copies of displayed 
waveforms and other screen data.. 

While a printer or plotter unit is connected to the oscilloscope, its 
RS-232-C port can be computer controlled from a host computer 
via the GPIB port. The oscilloscope's built-in drivers allow hard cop- 
ies to be made without an external computer. 



RS-232-C connector pin assignments: 



DB9 Pin# 




Description 


3 


TxD 


Transmitted data (from foe oscilloscope). 


2 


RxD 


Received data (to the oscilloscope). 


7 


RTS 


Request to send (from the oscilloscope), if the software Xon/Xoff handshake is 
selected, it is always TRUE. Otherwise (hardware handshake) it is TRUE when 
the oscilloscope is able to receive characters and FALSE when the oscilloscope 
is unable to receive characters. 


8 


CTS 


Clear to send (to the oscilloscope). When TRUE, foe oscilloscope can transmit: 
when FALSE, transmission stops, it is used for the oscilloscope output hardware 
handshake. 


4 


DTR 


Data tenminai ready (from the oscilloscope). Always TRUE. 


5 


SiG GND 


Signal ground. 



This corresponds to a DTE (Data Terminal Equipment) configura- 
tion. 
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MASS STORAGE FILE 
SYSTEM 




Floppy Disk Fonnat 
Hard Disk Format 



Subdirectories 



The mass storage utilities menu contains the user controls for the 
mass storage file system. This system supports storage and re- 
trieval of data files to and from memory cards, floppy disks and 
removable hard disk media. . 

The Memory Card's structure, based on the PCMCIA II / JEIDA 4.0 
standard, consists of a DOS partition containing files as in any DOS 
floppy or hard disk. 

When the card is formatted by the oscilloscope it is segmented in 
contiguous sectors of 512 bytes each. The oscilloscope does not 
support error detection algorithms such as CRC's or checksum that 
are inserted between the sectors. In this case, the oscilloscope may 
still be able to read the card but be unable to write to the card. 

The floppy supports DOS 1 .44 MB and 720 kB formats. . 

The hard disk structure is based on the PCMCIA 01 / JEIDA 4.0 
standard. The media is arranged as a DOS partition containing files 
as in any DOS floppy or hard disk. 

The hard disk format uses 512 bytes per sector and 4 sectors per 
cluster. One cluster is the minirhum file size, i.e. any files of smaller 
than 2048 bytes in size will still use one cluster’s allocation of 2048 
bytes of disk space. 

All files are written to and read from the media from the current 
working directory. The default name of the working directory is 
LECROY_1.DlR. This directory is automatically created when the 
media is formatted. If the media is formatted elsewhere - for in- 
stance on a PC - the directory will be created the first time a file is 
stored to the memory card, floppy disk or hard disk. . 

The working directory can be changed to any valid DOS directory 
name, using, the file-name preferences menu. All working directories 
are created as sub-directories from the root directory. 

The maximum number of files allowed in any one directory is 2400. 
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File-naming Conventions As in MS-DOS, the file name can take up to 8 characters followed by 

an extension of 3 characters. 

A file is treated as: 

- a pane! setup if its extension is PNL. 

- a waveform if its extension is a 3-digit number. 

- a waveform template if its extension is TPL. • 

-• a hardcopy if its extension is TIF, BMP, PRT or PIT. 

If the file you are storing carries the same name as a file already on 
the media, the old file will be deleted. 

The instrument has a pre-defined naming convention for the 
8“Character file names and directory names. These defouit names 
can be customized by the user. The file-naming conventions are 
shown in the table below : 



Type 


Default Name 


Customized Name 


Manually stored waveform files 




xxxxxxxx.nnn 


Automatically stored waveform files 


Att.nnn 


xxxxxxxx.nnn 


Panel files 


Pnnn.PNL 


xxxxxnnn.PNL 


Hardcopy files 


Dnnn.TlF 

Dnnn.BMP 

Dnnn.PRT 

Dnnn.PLT 


xxxxxnnn.TIF 

xxxxxnnn.BMP 

xxxxxnnn.PRT 

xxxxxnnn.PLT 


Template files 


LECROYvvTPL 


Cannot be changed 


Directory name 


LECROYJ.DIR 


xxxxxxxx 



Where: 

y is any legal DOS file-name character. 

'tt defines the trace name of C1 , C2, C3, C4, TA, TB, TC, TD. 

‘nnn’ denotes a 3-digit decimal sequence number starting at 001 
that is automatically assigned. 

Vv’ is the template version number. If the version is 2.1 for example, 
foe template will be saved as LECROY21.TPL. 

Extension 'TIF' or ‘BMP' denotes hardcopy graphics image files. 
Extension ‘PIT denotes hardcopy plotter files. 

Extension ‘PRT denotes hardcopy printer files. 
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Naming 



More on Auto-Stored Files 



Deleting Files 



Media Size/Storage Availability 



Write Protect Switch 




The default notation for waveform fifes is Stt.nnn for manuaify stored 
files and Att.nnn for automatically stored fifes. . 

The fife's first fetter A stands for an auto-stored file, while S stands 
for an individually stored file. 

When automatically generating a file name, the system uses the as- 
signed name plus a 3-digit sequence number. If the assigned 
waveform name is of the default ‘Stt’ form (i.e. SC1, STB etc) then 
the name will be modified to the form ‘Att’ (i.e, AC1, ATB etc). All 
other user-assigned names will be used as entered. 

If the "Fill" option is selected (see Auto-Store on page 20-1) and 
default names are used, the first waveform stored will be Axx.001, 
the second Axx.002, and so on until the media is full, until the file 
number reaches 999, or there are more than 2400 files in the current 
working directory. 

If the "Wrap" option is selected, the oldest auto-stored waveform files 
will be deleted whenever the media becomes full. Remaining auto- 
stored waveform files are renamed, the oldest group of files being 
named "Axx.001", the second oldest "Axx.002", etc. 

The current sequence number is deduced from Inspection of all file 
names in the working directory, regardless of file type (panel, 
hardcopy or waveform). The highest occupied numeric file-name ex- 
tension of the form ‘nnn’ is determined and the next highest number 
is used as the current generation number for storage operations. 

Wnen deleting a file generation, all files with the designated 3-digit 
sequence number as the file-name extension will be deleted, regard- 
less of file type. . 

The mass storage file system indicates media size and storage 
availability in kbytes where 1 kbyte = 1024 bytes. Many media manu- 
facturers specify the available storage in Mbytes where 1 Mbyte = 1 
million bytes. This results in an apparent mismatch in specified vs. 
actual media storage availability when in fact the storage availability 
in bytes is identical. . 

At the back of the memory card or the floppy you will find a write- 
protection switch that may be activated to prevent writing to the card 
or floppy. A "Device is Write Protected" message will then be dis- 
played on the upper part of the grid whenever the media is accessed 
for writing. 
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